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This preliminary report is based on a projected two-year study of the 
economics of mechanical cotton harvesting in the San Joaquin Valley. The first 
year’s work included a survey of the costs of machine picking and collection of 
data relating to the effect of machine picking on cotton grades and gin turnout. 
The second year’s work will further investigate machine-picked cotton grades 
and their economic implication to the cotton grower. The study is being 
conducted cooperatively by the California Agricultural Experiment Station and 
the Bureau of Agricultural Economics. The study is supported in part by funds 
appropriated under the Research and Marketing Act. 


ACKNOWLEDGELENTS 


Although many people offered helpful suggestions toward planning the study 
and preparing the report, only a few can be mentioned here. The authors are 
especially grateful to J. P. Fairbank, Regional Director of Agricultural 
Extension Service, College of Agriculture, Berkeley; Marvin Hoover, Extension 
Cotton Specialist, Shafter; to Ray Provost, Producers Cotton O11 Company; 
to Re Ve. Jensen, San Joaquin Cotton Oil Companys to J. Russell Kennedy, 
California Cotton Cooperative Associations to W. B. Lanham, Cotton Branch, 
Production and Marketing Administrations; to the Ferm Advisors, Agricultural 
Extension Service in Fresno, Kern, Kings, Medera, Merced, and Tulare Countiess 
and to the International Harvester distributors in the Valley. The authors 
also are appreciative of the helpful cooperation of the cotton growers who 
furnished records of their mechanical harvest operation in the 19,9 season. 





CCNTENTS 


TRUEPOQUGELON < we ee ea OF eee en eee 

Summary sss o 6 68 ee ee eee ele 8 ee 8 et 

Use end Performance of Mechanical Harvesters +. « « « « 
Summary of Machine Use « « « « +e e+ + s+ e+ ee ® 
Summary of Performance Rates « » + ++ e+ ee 2 


Discussion. «cs 2s esr eevee ec arewe 


Gost of Machine Picking . «ss ¢ sw « 0 es ee te oe ye 8 eee 


Cost Per Bale, Per Hour, Per Acre, and Per Hundredweight 


of Seed Cotten <2. s se jes «tse © -¢ eee 8 
Gost Per }achine Surveyed « 6 2 « ee + © & a 
Overhead Nosts «1. «6 « «© e oe © © oe oo 
Operating ExpenseS »« «++ +ese ee se © 
Materials and Labor Used . 2. «+ + + + ee 2 ee 
Niseussion- 2 vee « ew we ek woe HL RO 
Effect of jacobs Picking on Grades of Lint Cotton « « + 
How Machine Picking Can Affect Grades of Cotton . 


Now Measure Effect of lachine Picking on Grades 
of Lint Cotton e * . ° ° e . . 3 . . a eo, -2 s 


. 


» 


Summary of Grades of Machine-Picked Cotton ith Comparisons . 


Seasonal Trends in Grades of ‘rachine and Hand-Picked Cotton . 


Grades of Machine Versus Fand-Picked Cotton for Tnterviewed 


Gr Crave 6 -. Ce ee eee Se ° ee oe . @ 


Wiecusnl On « bake. el we See ace) SS ee ae 


Picking Tfficiency of Mechanical Harvesters «6 es ese 2 © e© © & 


Pegeuseion. oss. ss 6 6 eee ee ew ee ee 


Effect of Machine Picking on Cin Turnout «++ +e es eee eee 


attaared Tables » 4s es @ % ee He ee Oe ee 








5) 11 


iz 





22 tyes thee 

ae ae ee ee ae Ba ee et #% wens hated * 3 sae sotsoubomdal 
ny ie RD See fog Mire see oe ee a ee ee oe Fe 8 ee 6 Vhs 
G ‘eee Pp eee € : ee enetnerisl Laotnacoo" t0 sonar te bits eels 
Bs 86 OUR Y sls Wee ve Wed Ace SGN 26 Ql 

of 8 ae 8 ke ew oe ee oe BRISH someirwlts] lo yrsoune. 


- 


Me Sha 8 tid Ih me, RE A WE as ¥en eT ae “eee se « o Mofeouoeld 


4 rae 2 be 4 Re ee ee. 9 a dell Bel | 5 . atilo£t ostfos't te deo 


_...  Sibewberbaut. rot bos yemaa set yucol 1-4, alee tet deed 
sf. bt ee, ee Se Oe re dtoS. beab to 


OME Shika a see + 6.4 ack + ack Ree ee Ree oh ibed Cae baum 

TL SASS) wo ees ee 8 008 8 eee ow 9.8 9 eC haedgeve 

BE kW Foe ele ee 6 coe e 8 BBRROCRET caidetsaD 

Cee reece et eee ne be esses beet tocar bale labret at 

fey a Wie = pa, done ae ene pee wee OCU a 

£€§ " ot .t 8 @ & eee DORON FRET %O eahsrh xo gabte anbeat 30 toettt 
ES mise ys eos + Bodied Yo esha wAtosttd ard achieiq on fics’) wold | | 


-PebS mo aritol andor’ lo ise??? OIWERST wot! 
JS SPP a Oe Bee pee oi ee ge Se -OSIOS SET Fo 


oS + snoeitaqmod adi’ so¢tod howfolt-sntiss! to eabht) to Vranas 
CE, + S8dteD Levtolt-bast bas enitlse’ Yo eabrnd act thrsrt Lanoeset 


hewstvrsint ot netted baie Mabas” eveveW’ anidas's ‘lo rebar 
> Seek SN ER Re Pn Oa a a ee et ae oe eee i 


2 BR, RCN Meee i Bae ph CR ee ee * « ne freer id 
a Wg, See Re Se be ok eretesvien Lnsinarios! tc youste i337 aabieit 
vé oR Oe eee rt Se ee ee oe 8 ha & -e by 6s rtoker yuan kt 


%€ a BPR RNR Oe ee nee SNOT TE No grictiotd enter te toptte 


Of SF ON Be Re 8 ee Oe eee we ee we ee « cofdel bedeatta 








ECONOMICS OF MECHANICAL COTTON HARVESTING 
IN THE SAN JOAQUIN VALLEY, 19h9 


by Warren R. Bailey and Trimble R. Hedges / 


INTRODUCTION 


Mechanical cotton harvesters have operated commercially six years in the 
San Joaquin Valley. Used first in the south and on the West-side, their use 
quickly spread to other areas until in 199, nearly 900 machines harvested 
some 15 percent of a record 1.3 million—bale cotton crop. Some growers have 
converted completely from hand to machine pickings others use machines merely 
to supplement hand picking. In general, the 1949 season proved to many 
growers that mechanical harvest is both practical and economically feasible 
for them. Improvements in machines, in operating techniques, and in growing 
the cotton crop have made successful mechanical harvest possible. Growers, 
individually, have used mechanical harvesters with varying degrees of success. 
Some have said that machine picking results in such high field waste and such 
low grades as to be economically impracticable while others merely reported 
disappointing results. On the other hand some growers reported resounding 
success. Obviously, the true situation had to be somewhere between these two 
extremes. 


This study was undertaken to assemble information available and to fill 
in the gaps with new information necessary to evaluate the economic feasibility 
of machine harvesting. In earlier years, most of the harvesters were bought 
by the larger growers who were financially able to experiment with mechanization. 
Henceforth, more and more of the smaller growers will consider conversion to 
machine harvest, either by purchasing a machine or employing a custom harvester. 
They need systematic information to decide whether such a shift is practicable 
for them individually. Again, the grower who already has a machine will be 
interested in comparing his results with some average or standard. The results 
reported will indicate whether his operation is good or poor compared to the 
experience of growers surveyed in 19L9. 


Following the 1949 harvest season enumerators interviewed 63 growers 
selected at random from among those who owned and operated one mechanical 
harvester .2/ Growers interviewed were located in five sub-areas considered 


1/ Respectively, Agricultural Economist, Bureau of Agricultural Economics and 

~ Associate Professor of Agricultural Economics, Associate Agricultural 
Economist in the Experiment Station, and Associate Agricultural Economist 
on the Giannini Foundation of Agricultural Economics, University of 
Californias Chester 0. McCorkle, Jre, Assistant Specialist in the Experiment 
Station assisted in collection of the data and in certain phases of the 
analysis. 


2/ One make of harvester was studied, the only one commercially available to 
farmers at that time, a one-row, spindle type machine with two drums, 
mounted on a general purpose wheel tractor. 





RAGE q EMEA MEUGACL MAG eT Her 





aitdotq sAtded: ot Based moti Ylsdalquos: badzee >| 
Yetem o¢ Asvoxg soense ARE edt, eLaxeney nt santitolq baad tnomeLaqwe of 


aciwe; af bas ,eeipinroed gnifeteqo wi ednomevotgn eliedd te 
seeevoue Ye coaigeb guiyray déiw eietsertsd Leohistisem bees evad ¢yllasbivibnt 


betroqes ylatet etodto elidw sobs 
nakbarccen bedyoqe exeworg emo biisd tedto sdf nO . ed Ivest ght 
owt ozedt assuted eteriwomce ed of bei qdivemtie eunt ont yyfevoivio’ » rod 
; : ee 


LEM ot bns sldsliava aottamotal efdgeees ot aovatrebr ecw youre ett 
Wilidiess? oimonoss edt stauleye of yresessen nOMartoint wer ait ean ont mt 
tdguod stew etedssvrad edd to geom ,etsey teilise ol .yalteevied enitosm to 
oftasiasiosm dikw dueminagxe o¢ efds' yiletonsnt? setew ody erewoty sontal oft xd 
oF apterevnoo xabiesoo Lilw etevosg tellame edt ‘to ston bas ‘oto elite tanneH 
etateevied goteso s gatyolgme 1 entdoan 6 yatestousg yd redite ,éeswrbit ontdosm 
eldsotvesiy et dite s dove soddew abtoeh ot mobtawiotht otsamotete been vod? 
od SLtw entfoem s esd ybserle car tewery sift yatsna” sullewhivibad ment tot 
@iveot eff sbishaste to egsievs amoe Aviv etigger cid gtécsymos at bedestatat 
elt o¢ Seisgmoo sag 1 hte, 2f aolseteqs eld vedjedy sisotiat (Liv betvoqot 
, Ras: ME beyevise steno to some lysqes 

srame7g £4 bewetvtedai etotsrems moeser Jeevtai Wel eft gatwollot 

tootuiebe hetatsqo has bere ow aeodd gnome aot a 







evi? nt betaiel emit ‘bawolvretct exéiom - ‘\Syaoddewrad 


ars ait mh Jelistosse. tasteless pots golirotat «0 iatead) yskmiot! 
Yo. eeasdq nistie9 nt pris, ‘Fab? oitt to tot doe fod" pt bevetees et pe 


_eemh owt dtiv enidosm sqyt efbarye qworesne 's , omit’ tert Js coe 


_ *dowst Lsoiw seoqury Lesensy s 40. bedndbm | 








we So 


to represent typical production situations in the San Joaquin Valley (Figure 1). 
Information obtained from them included machine~hours operated, pertinent 
costs and man-hours used. Data also were taken from gin statements for growers 
regarding weight of seed cotton, weight of lint, and bale numbers (so that the 
exact grades of any given lot of cotton could be-learned) for both the machine- 
picked and the hand-picked cotton. These gin data permitted a comparison of 
both gin turnout and lint grades of the cotton from the two methods of harvest- 
ing. In addition, the grades were ascertained of 62,623 machine—picked and 
237,811 hand-picked bales at 35 gins located in various areas of the valley. 


The present report is preliminary, to be followed by a more thorough study 
of the data and a more detailed report. We believe the information is of 
immediate value to growers and the cotton industry. 
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“FIGURE 1. ‘Sub-areas studied; general location in the San Joaquin Valley, 19h9 



















* 
| 
| . 5 
cr be « Visalia 
“ Huron | % a 
Ae % Tulare 
f ” Coalinga (Bo | 
1 24 
> oc. } 
ns as 4 | Porterville 
I Southern : : KINGS a OS aaa ye TULARE 
II East-Side 
IIT Central (ti 
IV West-Side 
V Northern 
LEGEND + 
Sub-Areas  —- _.  __ es Seder 
Highways 2 — 
County Lines . . .. . — |, 


\ 
eee 








The 63 growers interviewed were located in five sub-areas of the San Joaquin 
Valley. 











ae re ee y A aon A rye el in 3 a. —* ee ty eo 
ae pi oe fa - z na ak eee ee tee a? Bi : = ea SS ae & Se ay py 27 
P © Ste Fag ee Cee rn oy = = 
LA a ae + es : 
‘ ry > 
es , : 
Tal F 
ceo 








Qe: ad atopaol: ARE odd "HE sovsnbar ig — 
ee Oe eS Sat St insure dak a wet Selig tema) nian et ee eR tae nee eer 

a * saps 
ie Pak 
i tins oat: 


4 : Pr ; ’ } 
ie Mea sesss : oa on ; ? f a Ny Fox 
fe A Sasexy sy” vy 0: REBOEE ys 

Page a See ae 

: r f ALO y 4 nt : 4 | 


‘ = es y 
, ‘ i hi ; oe ; 
; ss 7 a rail. A 
| TA, wei, pie | 
‘ etisary : J = ; 


= , toast! ¢ 
stats? 4 <a pe ines 
yi et Poa hk : “J peoeh teat 


a 


ne + >. Qaliaedte 


sli eaperltleipcperthntlgline em ineeay taiay 4 Faster soe — them oy 


Ls ee RE oN OR be cai : wpsctoe 1 
oe : oie ahbb-dengt It 

; ZA + feutaet TIT 

cae See aia bot eb bBaeasth WT 


oe pte Sie sats Ala ee 





shies lina Spel eaort wrens 


Pea ras ey em Weel iT See epee el eee SO ee ee eel 


ee ee . ee ee ee te we ome ee aes cr seal . ae 


atihor,” ae als AG adhd dion: ‘eet ae ‘bersos. ertrbeo ie veer £3. eat 


243 5 Fetiav 


. Sota os 








ok = 


SUMMARY 


Machine cotton picking did not get under way in the San Joaquin Valley . 
until mid-October in 1949 when about one-fifth of the cotton had already been 
harvested by hand. lIachine picking was delayed because cotton had not 
defoliated. The chemical defoliants used were not completely satisfactory. 

A typical grower began picking October nineteenth and finished January first. 
He operated his machine 7 working days or 07 machine-hours. He covered 28) 
acres (145 first picking and 139 second picking) and picked a total of 229 
bales. He picked 3,183 hundredweight of seed cotton, equivalent to the output 
of 1,250 man-days of hand picking. 


The use given the 63 machines studied, varied considerably. Thirty-two 
machines were operated fewer than 00 hours, somewhat under a full season’s 
uses Some growers using machines for the first time did not venture into first 
picking, others used machines merely to supplement hand picking, or bought 
their machines after the harvest season had begun. But 31 machines were given 
approximately a full season’s usee They were operated an average of 520 hours 
and picked 292 bales in 356 acres of picking. From this a grower can expect 
a machine to harvest completely 200 acres of cotton and pick about 300 bales 
in two pickings. During the 199 season, mechanical harvesters were used more 
in first picking than ever before. All but four of the 63 growers used their 
machines in first picking and all but two did some second picking. Eleven 
harvested all their cotton with machines averaging 263 bales in 268 acres of 
picking. 


Mechanical harvesters picked, on the average, 0.60 acre per machine-hour 
in first picking, and 0.89 acre in second picking. Pick per hour amounted to 
1,021 pounds of seed cotton in first picking and h29 pounds in second picking. 
Pick per workday averaged 7.0 bales in first picking and 2.3 bales in second 
picking. Over the season, the average pick was «9 bales per day operated. 


Growers reported they had fewer break-downs and kept their machines 
operating more of the time in 199 than in previous years because they under~ 
stood better the mechanical requirements of the machine. They anticipated the 
most needed replacement parts and stocked them. A major contribution to this 
more successful operation and maintenance was the Operator’s Schools conducted 
jointly by Farm Equipment Dealers and the Agricultural Extension Service at 
the beginning of the season. 


Gin turnout of machine-picked cotton (36.5 percent) averaged less than 
one percentage point lower than the turnout of hand-picked cotton (37.1) among 
the 63 growers. It required 1,370 pounds of machine-picked seed cotton 
compared to 1,348 pounds of hand-picked seed cotton to make a 500-pound bale 
of lint cotton. ‘Turnout of the machine-picked was considerably below the 
turnout of hand-picked early in the season, it nearly eoualed hand turnout 
in mid=season and was actually higher in late season picking. On the whole 
the turnout of the machine-picked was remarkably good. 


Cost of machine picking for the 63 growers averaged $1.65 per bale ) 
harvested, “11.82 per acre of picking, and “8.25 per hour of machine operation. 
Highest cost per bale ($20.72) was in the northern area where an average of 158 
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bales were picked, and the lowest ($11.71) was on the West-side where 292 
bales were picked. A grower picking 200 acres of first picking and 150 acres 
of second picking, and harvesting 300 bales of cotton would have had an average 
cost of “7.36 per hour, *10.70 per acre of picking, and $12.49 per bale. Thus 
operating to capacity a grower can reduce his overhead costs per hour, per 

acre and per bale, 


Overhead dominates the cost picture. Per-bale costs included $7.57 for 
overhead on harvester and tractor, ‘.43 operating expenses, and $2.6 for 
labor. The purchase price of approximately $9,500 for harvester and tractor 
largely explains the high overhead costs. Annual depreciation charges were 
$1,483 and anmal interest-on-investment were $217 for the equipment. 


Optimum harvesting costs can be obtained only by maximum use of the mech~ 
anical harvester. Many growers did not get full use of their machines in 199. 
Added experience, definite training for operators, and improved cultural 
practices favoring machine picking will reduce maintenance and repair costs 
and contribute to more hours of operation, thus lowering costs per bale. It 
is probable too, that the same factors will extend effective life of the picker, 
thus further reducing annual and per—bale overhead costs. 





The economic advantage of machine picking embraces more than just iy costs 
of machine-versus=hand picking. Because the grades of the machine-picked cotton 
were lower than those for hand=picked, the returns from a crop that was picked 
by machine were lower than they were for equal field cotton that was hand 
picked. Machine-picked cotton averaged, for the season, slightly less than 

one full grade below hand-picked cotton. The average grade~index of machine 
bales was 91.8, and of hand bales, 97.4. Thus, machine bales were concentrated 
in the grade of Strict Low Middling and hand bales, in Middling. 


Machine-picked cotton also averaged lower in value than hand-picked cotton. 
As an indication, the government loan value of hand-picked bales averaged 
$12.8) and of machine-picked bales %132.52, a difference of $10.32 per bale. 
In the northern area machine bales averaged $19.75 per bale below hand bales; ° 
on the West-side the difference was only $8.06 per bale. 


Seasonal trends of the grades of machine-picked and of hand-picked cotton 
were studied at eight gins located in different parts of the valley. At each 
gin, grades from the machined cotton averaged lower than the grades of the 
hand-picked in all periods of the season. But there was some tendency for the 
spread between grades of machine—picked and hand-picked cotton to narrow in 
late season picking. Another observation was that week-to-week fluctuations 
in grade were smaller in hand-picked cotton than in the machine-picked. | 

Difference between grades of machine and hand-picked cotton varied widely 
among gins. Variation is indicated by the range in spread of grade-indexes 
from 1.2 to 11.8, and in differences in loan value from $1.7 to $28.25. Even 
on the West-side, where machined cotton more nearly approached hand-picked 
cotton in the matter of grades, the range in differences was from $1.47 to 


$13.3 per bale. f 


The study also revealed wide variations among the 63 growers in the grades 
of their machine--picked cotton. The range in season-average, machine grade~ 
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indexes was from 82.7 to 98.8, or from less than Low Middling to Middling. 
It is significant however, that some growers in each area had high grades of 
machine-picked cotton. At least one grower interviewed in each sub—area had 
Season—average grades of Strict Low Middling or better. These data suggest 
that cotton of good grades can be obtained by machine picking in all parts 
of the valley, but with more difficulty in some parts than in others.: 


Experimental results have shown that the over-all efficiency of machine 
picking was 96.5 percent and hand picking under similar conditions was 97.6 
percents These efficiencies indicate that in 1.5-bale cotton a mechanical : 
harvester leaves 79 pounds of seed cotton per acre, whereas hand pickers leave 
54 pounds, 25 pounds less than the machine.. The field value of 25 pounds of 
seed cotton, in 1949, was about $1.82; this amounts to about $1.20 per harvested 
bale. Most growers said that machines did a more thorough job of "cleaning the 
field" than in previous years, and very few were any longer concerned about 
field waste. Growers also reported that field waste was relatively smaller in 
rank growing, high yielding cotton. | 

The economic advantage of machine picking is found by adding together 
costs of picking, value of grade~loss, and value of field waste, and comparing 
the sum with the total cost of hand picking. For the average grower, these 
may be summarized as follows: 


Harvesting Costs Per Bale 





Hand Machine Picking 
San 
Picking Joaquin East- — West- 
Valley South side Central side North 
Picking costs 4)5 400 $1.65. $12.86 #1h.15 $15.77° $11.71 $20.72 
Field waste -- 1.20 22022 9420: “1526 1,20° 120 
Grade-loss - 10032 10.85 14.72 11.68 8.06 19.75 








Total economic costisz:/ $45.00 $26.17. $2h.91 - $30.07 $28.65 ° $20.97 $1.67 


Difference in favor 
of machine picking _ $18.83 $20.09 $14.93 $16.35 $2h.03 4 3.33 

1/ Additional ginning costs, for machine-picked cotton, averaging about 
11 cents per bale, not included. 
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The economic advantage of machine picking was smallest (#3.33) in the northern 
area because both harvesting costs and grade-loss were higher here than in the 
other areas. Economic advantage was largest ($2.03) on the West-side because 
both harvesting costs and grade-loss were below the average. 





A practical economic question facing the grower is how much seed cotton 
per acre must he get to afford machine picking. For example, can he afford to 
pick cotton yielding 150 pounds of seed cotton (1/10-bale in case of second: 
picking) per acre? In 1949, his total picking cost with the machine would have 
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been $6.47 per hundredweight of seed cotton worth $7.70 above ginning costs sa/ 
A grower who considered only the direct costs (excluding overhead) of mechanical 
picking could operate when the yield was only 75 poundsys his direct costs would 
have been $6.25 per hundredweight. In both of these examples, hand picking 
even at going rates for second picking (about $) per hundredweight) would have 
been more economical. 


3/ With lint at 20 cents a pound and cottonseed at $45 a tons 
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USE AND PERFORMANCE OF MECHANICAL HARVESTERS 


Before 191.9, many growers had considered their machine harvesting as 
merely supplemental to hand picking. Many machines therefore had been used 
only in second picking or when hand workers were unavailable. Machines had 
been used to some extent in fields too weedy or too low in yield to attract 
hand workers. The lack of a successful chemical defoliant also had kept many 
growers from using machines until after the first heavy frost. Thus there had 
been no widespread effort to make maximum use of harvesting machines. But 
growers in general made a fuller use of mechanical harvesters during the 1919 
season. The extent of use is indicated by data from the 63 growers interviewed. 


Summary of Machine Use 


A typical grower began machine harvest on October nineteenth and finished 
January first. He operated his machine 7 working days during this 75-day 
period, a total of 07 machine~hours./ He covered a total of 28) acres once 
overs 145 acres of first picking and 139 acres of second picking. He picked 
a total of 229 bales, of which 182 bales were first picking and 7 were second 
picking. Each machine, on the average, picked 3,183 hundredweight of seed 
cotton, equivalent to the amount 25 hand workers would have picked in 50 working 
days «. 


Mechanical harvesters on the average were operated more machine-hours 
(479), covered more acres (317), and picked more bales (292) on the West~side 
than in any other area. Machines were used least in the northern area where 
they did the least first picking. 


There was considerable variation in amount of use per machine. The range 
in total days operated was from 16 to 112, in machine—hours from 120 to 766, — 
in acres of picking from 80 to 535, and in bales picked from 93 to 613. Some 
machines operated less than a full season, as might be expected, whereas others 
operated at near capacity. Study of the 63 individual records revealed that . 
31 machines operated more than 00 hours, or approximately a full season‘s 
picking. These 31 machines, on the average, operated 520 hours in 62 working 
days between October 11 and January 7. They picked an average of 292 bales 
from 356 acres of picking (182 acres of first picking and 17) acres of second 
picking). 


All but four of the 63 growers used their machines in first picking. and 
all but two growers did some second picking. Eleven growers picked all their 
cotton with machines. They picked an average of 263 bales of which 235 bales 
were first picking and 28 bales second picking. These growers had, on the 
average, 158 acres of cotton of which they second-picked 110 acres. 
h/ Machine-hours exclude morning, noon, and night service time and extended 
™ stops for adjustments or repairs, but include stops for minor adjustments 

or repairs, for unloading the basket, and for resting the operator. 
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Table 1.- Operating season, days and machinehours operated, and acres, 
‘bales and seed cotton mechanically harvested by 63 growers, 
San Joaquin Valley, 199 


(Average per grower) 








ry 


San 3 
Item ae: 2 oe “? 
a sValley + South : side + Central ; side : North 
No. of records © ; 63 15 16 9 S 1y 
a | 
Operating season ‘ ; 
eginning 2 Ve §=gOctel9 Octel9 Octe2l Octe25 Octel2 Oct.15 


Ending date, av. qdane 1 Jane 5 Dece28 Jan. 9 Dece27 Dec.31 


Total elapsed days . 75 79 69 77 77 78 
3 , 
Days operated : Day Day Day Day Day Day 
St picking : 26 “29 “2h a “17 
2nd picking -¢ 2 26 21 1h 20 - 
Total : if > #«€2«D ny vd 
Vachine-hours operated ; Hour Hour Hour Hour Hour Hour 
ist picking -3 203 339 250 235 307 203 
and picking 16) a be 81 172 ae 
Total 07 127 316 79 387 
Acres harvested Acre Acre Acre Acre Acre Acre 
st p.cking Th5 128 152 180 169 136 
2nd picking 139 135 157 93 148 Ly 
7 281; te ae 317 2 


Bales harvested 
1 icking 


picKing 
end picking 7 57 60 18 18 he 
Total DOO 256 LS 201 292 i58 
Seed cotton harvested Cwte Cwt. Cwt. Cwt-. Cwt. Cwte 
“Ist picking Byoe 2B3l 2540 anny O53 1570 
énd picking 701 911 8,1 260 702 598 
Total 3183 372330 BTOHSC#S9GS 2168 
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_Summary of Performance Rates 


The number of acres the harvester picks depends upon the gear speed and 
the time stopped in the field. The harvesters studied were one-row, two-gear 
speed machines designed to operate at 2.00 miles per hour in first gear and 
2.75 miles per hour in santa On cotton in 38-inch rows, this rate would 
cover 0.77 acre per hour in first gear and 1.06 acres in second. Harvesters 
cannot maintain these rates because they must stop for turning, unloading 
the basket, and for servicing and adjustment. The harvesters studied picked, 
on the average, 0.60 acre per machine-hour in first picking, 0.85 acre in 
second picking, A machine~hour includes time for the stops just mentioned. 


The amount of cotton a harvester will pick in a given time is directly 
related to yield, the amount of open seed cotton. The harvesters studied 
picked, on the average, 1,021 pounds of seed cotton per machine-hour in first 
picking, and 429 pounds in.second picking.6/— One machine successfully 
operated in 2.7-bale first picking, and picked 3,585 pounds of seed cotton 
per machine~hour. 


Table 2.- Average performance rates of 63 mechanical harvesters, 
San Joaquin Valley, 199 








: San : SSeS 
Item 1/ :Joaquin + : bast- ¢ 3 West— ¢ 
: Valley +: South ;: side 3 Central + side < North 
Seed cotton harvested =: 
per machine hour : Pound Pound Pound Pound Pound Pound 
First picking co tes Lslve T,0i16 ; T,062 Te 
Second picking : 29 521 75 322 4,08 58h 
All picking : Tos = {983 792 856 826 560 
2 
Bales harvested : 
per workday ¢ Bale Bale Bale Bale Bale — Bale 
First picking : 20 i ot f +e 5.0 fi 36 5.9 
Second picking : 203 24). 2.8 1.3 2sh 21 
All picking c= hao eb 5 ol he 506 | led 


1/ Other rates, "Acres per machine-hour", and "Bales per machine-hour" are 


found in table 3. 





Another measure of performance is the pick per working day « The harvest= 
ers picked on the average, 7.0 bales per workday in first picking and 2.3 bales 
in second picking. For the season they averaged h.9 bales per day operated. 
The machine that operated in 2«7-bale cotton, averaged 17.2 bales a day « 
Variations among the sub-areas are shown in table 2. | 
5/ As indicated in the 199 Omer*s Manual furnished with the harvester. 
6/ Second picking was not necessarily on same acreage as first picking, 
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Discussion 

Many growers made maximum use of their machines during the 199 season. 
Even without chemical defoliants many went ahead with machine first picking. 
The record large cotton crop made this necessary. lMachine first picking 
surprised many growers because the result was more successful than expected. 
Growers found they could use machines in some cases even before the plants had 
defoliated, if leaves had wilted to a dull grey green and a good percentage of 
the bolls were open. 7/ After mid-season, under pressure of a huge harvest, 
some machines actually operated beyond their effective capacity. At times they 
were operated when conditions were unfavorables nights when humidity was too 
high, days when there was too much fog or dew. But in pressing output to the 
limit, growers often sacrificed prade of lint. Moreover, the rate of output 
was reduced when picking conditions were unfavorable. | 





About half the growers did not make full use of their machines, for 
various reasonse Some were hesitant about using machines in first picking. 
Some, either because their experience with machine picking has been unsatis- 
factory or for other reasons, still were using machines merely to supplement 
hand=picking. Some growers were using machines for the first time, and some 
bought machines after the picking season had begun. lost of these growers 
said they will use their machines more fully in the 1950 season. | 


Whem considering whether to convert to mechanized harvest, growers need 
to know how much a machine will do in a normal season. The experience of 
31 growers who operated machines approximately a full season is an indication. 
They averaged 356 acres of picking by operating 62 working days or 520 machine- 
hours. These data indicate that growers can expect to operate 60 working days 
or 500 hours in a typical season. We can safely say a machine can harvest 
completely 200 acres of cotton in a season. As a rule, all of the cotton bolls 
would open before first~picking was finished, so perhaps no more than 150 acres 
would need a second-picking. If so, in total there would be 350 acres of 
picking, once over. These estimates appear reasonable, even though 1949 was 
somewhat more favorable for machine harvesting than an average season would be. 
Improved technology may offset any disadvantages of less favorable weather 
conditions. 


COST OF TACHINE PICKING 


The cost of picking is one of the important factors affecting the over-all 
economics of harvesting cotton mechanically. This is true when considering 
machine picking costs as such or when comparing them with costs of hand picking. 
Picking costs include the total of all costs of machine picking, including 
overhead, but excluding consideration of field waste and grade loss. | 
Information on picking costs was obtained by interviewing 63 growers, each of 
whom operated one mechanical harvester in 1919. Those interviewed were located 
in the five subsareas of the San Joaquin Valley. (See figure 1.) 





The three main classes of costs that concern these operators using 
mechanical harvesters are (a) overhead, (b) operation, and (c) labor. 


if Growers reported that wilting is induced by timely removal of irrigation 
™ water. 
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Cost Per Bale, Per Hour, Per Acre, and Per Hundredweight of Seed Cotton 


The total cost per bale was $1.65 for 229 bales harvested (Figure 2.) 
Over half this cost was overhead, one-third was annual operating cost, and one- 
fifth was labor. The harvester proper accounted for $6.19, and the tractor 
$1.38 out of the total overhead cost of $7.57. The machines studied harvested, 
on the average, slightly over one-half bale per hour and the cost per hour of 
operation averaged $8.25. The cost per acre averaged $11.82. The average 
figure of four-fifths of a bale per acre harvested is a resultant of averaging 
together both first and second picking. The pick per hour typically was much 
greater the first time over than in later pickings. The range covering the 
five sub-areas in total picking cost per bale was from $11.71 in West-side to 
$20.72 in the north. The range, omitting the northern group, was from #11.71 to 
$15.77 (in central). The relatively small number of bales machine~picked in 
the northern area largely explains its high cost per bale. The figures are 158 
as compared with the average of 229 for the Valley. 


The average cost of machine picking per hundredweight of seed cotton was 
$0,81 in first picking and $1.93 in second picking. Cost per hundredweight was 
higher in second picking because less seed cotton was picked per hour. | 
Variations in cost per hundredweight among the sub-areas are summarized as 


follows: 


Direct cost of machine picking per hundredweight 
of seed cotton 





San 

Joaquin East- West— 

Valley South side Central side North 
First picking $ 81 & 68: $ 80 $ 96 $ .67 $1.09 
Second picking 1.93 ih. Gh SAF | TS. teh 


Average, all picking $1.05 ¢ 69 . $1,03 . §lel7 %$ 86 #1 51 


These costs are exclusive of the field waste and grade loss, reported 
elsewhere. 


Cost Per lachine Surveyed | 


Total cost of operating mechanical cotton harvesters surveyed by the 
growers averaged $3,355 in the San Joaquin Valley in 1919 (Table 3.) Overhead 
costs were of major importance, as they were responsible for over half of this 
total. Operating expenses, including materials and services plus labor, 
accounted for the remainder. Actually, labor was the least expensive item 
involved in machine picking. 





The amount invested in the mechanical harvester and the tractor on which 
it is mounted explains the dominance of overhead cost. Depreciation and 
interest on investment in these machines account for the bulk of overhead. 

The average annual value during the assumed life of these machines was used in 
calculating depreciation and interest on investment. The total average annual 
value was $3,71) for the harvester and $1,696 for the tractor. 
| 
| 
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FIGURE 2e Costs per acre, per bale and per hour; usual investment, picking 
costs, and labor expense in mechanical harvesting of cotton, 199. 
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Overhead cost of picker and tractor accounted for most of the total, wit 


‘picking operations and labor the other major items.. 
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Table 3e—- Usual investment, costs and labor used in mechanical harvesting 
of cotton by 63 San Joaquin Valley growers, 1919 | 


een Vly TTC_:CSthern Area 
San Joaquin Valley Southern Area 
(63 Growers) (15 Growers) 


oh 










os se 86 88 


Item ¢ Season $ verage per Season : Averag 
: Total : Acre : Hour : Bale’: Total : Acre : | 
Acres of picking : 28h ee 69 1.2) : 263 --- -64 1.02 
Mechine hours : 07 Leh3 amie 3570 4 hih 1.57 tive” BuO 
Bales harvested oe 5 4 81 56 —- + 258 98 66200 = 
: : 
Investment : Dollars 3 Dollar 

Harvester : 3,71) IS.08 9.12 16,22: 3,738 1.21 9703 1 9 

Tractor : 1,696 5.97 lel? Teil 2 1,620 6016 3491 6.28 
Total | eo TSoe UN2 B03 1 F538 W.3T Teoh 20.77 

Picking Costs : : 

Overhead: : : : | 
Harvester ¢ LpW17 b4e99 Beh 6019 2 1,471 5.59 3655 5.70 
Tractor : 7. Lele 7d les 335 1.27 p81 1430 

Total : S57 Gell 20 Todt : 1,006 6.06 I36 = 7.00 

Operations : : 

Harvester $ 869 3.06 2 lh 3.80 : 778 2496 1.88 3.02 
Tractor : 17 52 «36 06h 3 156 059 38 60 
Total : 15016 3.55 2.50 Th: 93, 3055 2426 3.62 

Labors : H 
Operating 1/ : Ce te70 Leek tek a 499-1690 1.20 1493 
Service& repair : 8h 30 eal «37 65 025 16 025 
Farm shop : 8 203 202 -03 : 11 Oh 203 Oh 
Compensation : mi 202 202 003 6 202 °O1 202 

Total : 605 2013 19 26h? 581 2.21 1.40 22h 

Total Costs 2 3,355 12.82 8.25 1.65% 3,321 12.62 8.02 12.86 

Labor used Man=hours gee Man-hours 
~“Gperating : 107 Teh 1400 Leld 2 blh 1.57 TH 0 1.60 

Other : 101 Py 36 625 oll : 91 * 35 22 235 

Total : ese 75° (Ces | eee ie Oy ee FC eae 








The following number of growers paid bonuses averaging 
South, 7 growers, $208; Rast-side, 2 growers, 
4603 North, 1 grower, $9. 


1/ Includes bonuses 
indicated amounts by sub—are2ss 
$188, Central, 2 growers, #273 West-side, 1 grower, 
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Table 3.- Usual investment, costs and labor used in mechanical harvesting 


of cotton by 63 San Joaquin Valley growers, 199 ~ Continued 





: “—“Hast—-side Area 
Item (16 Growers) * 


oo 4° 


(9 Growers) _ 





74h 48 8o of 








Central Area 


Season ; Average per : Season 3 Average per — 
Total “:-Acre : Hour 3 Bale : Total ; Acre 3 Hour’: Bale : 
Acres of picking : 309 mee o72 «= 10262 27300 = 86 1,36. 
Machine hours s : h27 1636 —— 17h s 316 2.16 <5 1.57. 
Bales harvested : 2h5 79 Ay 201 7h A) 
Investment : Dollars ae Dollars 
~ Harvester : 3,709 12500-8.69 15.1, : 3,729 13.66 IT.80. 18.55. 
Tractor : 1,730 560 4.05 7.06: 1,678 6.15 3.31 8.35. 
Total : 5,439 17.60 12.7 22.20 : 5 07 19.81 17.11 26.90 
Picking Costs : : 
“Overheads ¢ : 
Harvester $  ReO. beS6  3090- BeTG-t Bye2l  Se2l eed 7.07 
Tractor : 306 099 ate leew t 239 088 of 229 . 
Total ¢-Ureo Se [02 7.00: 1,660 6.09 5.26 8.26. 
Operation: : 
Harvester $2,005. 30c5- 2635 bl0* OPO: 3e2e: PTE in 37.. 
Tractor $ ° 3aee 250 236 263.3 120 ann 3 60 
eee one Se. Fem ita? SF HOO Sele. eT 
Operating 1/ 495 14660, 1el6 2.02 by 1662 Leb 2421. 
Service & repair ; 89 229 es] 236 2 61 “oe Pee | »30. 
Farm shop : ae: ae: See oo eh Be ae 
Compensation : 7 02 02 8 Reaaaeee ‘ae. Pos a 
pone . a ie To Bee CR UN ie. Sor 
Total Costs 3,N70. 12622 8.13 1.15: 3,170 11.61 10.04 15,77 
Labor used : Man—hours : aoe 
Operating ¢ WT “Rede, Tete letkt 36 1s 1. 1.57. 
Other : 110 36 26 oli5 3 66 2h bods $8 
Total 1 FF Re Te. Beet Se Tu cH. 1.90 


1/ Includes bonuses. 
™ indicated amounts by sub-areas: 





The following number of growers paid bonuses anneian 


South, 7 growers, $208; East-side, 2 mag 


2/ Less than one-half cent. 


#188; Central, 2 growers, $2473 West-side, 1 grower, $4605 North, 1 grower , 


Continued 













BAR BtSye- eesuned bey 
getoroty $ poblendesd 4809" 5 
su? prowory £ goto godld ~haveag fy ehiewdoot #HIS4 . eroworg S$ 4 Lote) gbEr? 


: Hk Meron) 





-* <9 
= - 


7 ee 


ee a, a 


ee 


gaifdiveké Ide Brit See cd “beaw-roded bat addon , ftomtavind : [dyad “ef colGrt 
batted RES (,erareeh eek Lek aber anty eeBi tes ukcc@ddon 29 - 


a 


viccmrerny, to Yes 


a BE = 


atvotensi 





De 


‘ . “a 
oes te 
* Bred 


ten oahwoliot oft 


a a a ee es 


. 


os 1S 66 OF ae 8 
os te . : 


ba 





fi Mere wssoeued pebuboal \! 
-gthowomy | aifti68 aanoieedue yd atnupae beteehint ™ 


MoET: 


arihiesd: tq seta... 


esi agtiriont 


barreryerd: pol ea 


cgmetasvat 
vodresT, 
Letot 





wIhorsh ‘ 
go 2rT 
fasoT 

tpebtnreng 

‘Tate 
nod aerT 
intoT 

wiodal 


i “ge se oe): 
<Taqe't 3 agivis? 


qgeas, arces 


mold egogmed 


Lagat 
Steed facies? 


bses rodat 
gar ege 
"reldO 
frtot 


einen Tinteons sedg erat ag 
~ 








Pe, ae 


Table 3.~ Usual investment, costs and labor used in mechanical harvesting 
of cotton by 63 San Joaquin Valley growers, 1949 - Continued 








—“West—side Area Northern Area 











(9 Growers) : (1) Growers ) : 

Item Season ¢ _- Average per : Season ¢ : Average |per 3 

Total : Acre : Hour ; Bale : Total : Acre : Hour : Bale : 

Acres of picking (| a 266 1.08; 265 — 66. 1.68. 


Machine Hours 


- 79 1.51 . ene 1.64 © 387 1.46 omy 25 . 
Bales harvested is 


292 692. wGli os - - 158 OO. ld = 





Investment Dollars eae Dollars | 
Harvester 3,672 11.58 7.67 12.58 : 3,712 14.00 9.59 23.h9 
Tractor 1,063. Sect ehS .Sub6 2 15779 6571 be 60-1026 

Total Goes «16600 .ligie Itgen * 5,891 20.72 1 19 3.75 

Picking Costs : | 

~~ Gverhead: : | 

Harvester D359... e26 282. heG2iy 1,020 5.32 3.6 8.92 
Tractor 2. 698 eh AT st 3 nT sh 2590 
Total 7,66. 52h. 3.07 5.69: 1,773. 6.09 Loe 11.22 
Operations 3 
Harvester S15 _ 2657 - le70 2079 2 702 2695 = 2602 cS 
Tractor 5 i a eS ee ae eres 80 
Total “gee Gale. 2.0o | 3ge 00 33 8 5.75 
Labor s 


oe 86 88 68 «6 96 88 88 08 08 68 08 88 86 88 of 98 88 O8 88 se 16 82 08 06 8 


Operating 1/ 


Service & Yepair 


h66 1675 . Let). 2.95 
- 100 38 26 





Farm shop : 2/ 2/ | ier = 3 : 20 00. % 13 

Compensation : “9 203 202 +03 : 6 02 20 mel 

Total ¢ “ “to Tee Fark OYe 2e23 led] 3675 

Total Costs : 3,21 10.80. 7615 11.71: 3,273 12.35 . 8.46 20.72 

Labor used : : | 

Operating : Lt9 1052 251400 .. Lpbbre 37 islkS . 1c). 2ahd 
Other $ 2i7 “ol . mean «0 ¢ lil 2 oe er. 

Total : 596 1.00 1.2) . 2.04 : 96 1.00. 1.29 3.15 








1/ Includes bonuses. ‘The following number of growers paid bonuses averaging 
indicated amounts by sub-areas: South, 7 growers, #2083 East-side, 2 growers, 
#188; Central, 2 growers, $273 West-side, 1 grower, #603 North, 1 grower, $9h 





2/ Less than one-half cent. 
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Costs of labor used in operating the machine in the field, at $506, account 
for over 80 percent of the total labor expense. Service and repair labor is 
responsible for most of the remainder. Farm-shop and cost of compensation 
insurance were responsible for minor amounts. Such bonuses as were paid, were 
averaged in with other costs for operating labor. Only thirteen of the operators 
paid a bonus and the total amount was of minor importance when included in the 
averages for the entire group. | 


There was a narrow range of variation in. total costs of harvesting cotton 
mechanically ameng the five sub-areas studied. The central area with an 
average total cost of $3,170 had the lowest costs, while the East-side with a 
figure of 3,70 had the highest. Thus the difference was “300 (¥igure 2.). 


Total labor cost varied the widest among the major classes of cost in the 
several sub-areas. The “511 figure for the central area was just two-thirds 
of the figure for West-side. The widest difference in operating cost was $252, 
between the northern area (%908) and East-side (1,160). The range for overhead 
cost was from a low of $1,660 (central) to a high of 41,806 (south). Cbviously, 
cost of labor and cost of machine operation are closely, related to .the total 
time the machines are used. This point will be developed further in later 
sections. 





Overhead Costs. Overhead costs, as indicated above, represented over half of 
the total cost for operating mechanical harvesters in the San Joaquin Valley 
in 199. Wore than eighty percent of this total was charged against the 
harvester proper, with the tractor responsible for the remainder. Depreciation 
and interest on investment were responsible for most of the total overhead cost 
for both machines. About three-fourths of the total harvester overhead cost 
was depreciation while interest on investment accounted for another tenth of 
the total ‘Figure 3.). 


| 

Overhead costs for the tractor were handled differently than those for the 
harvester in tvo respects, (a2) annual repairs were included in overhead and 
(b) a percentage of total overhead cost was charged to the cotton harvesting 
operation. This was done because, typically, the tractor used with the cotton 
harvester was used for other work as well. Depreciation still accounted for 
two-thirds of total overhead cost, however, even after including repair costs. 
Interest on investment accounted for nearly another 12 percent of the total 
for the tractor. 


Original cost and average annual investment obviously are vitally 
influential in determining the annual costs for depreciation and interest on 
investment. The original cost averaged %6,l59 for harvesters and 2,950 for 
tractors owned by the growers surveyed. Annual depreciation was calculated by 
(a) establishing ending value, or salvage value, (b) subtracting this value 
from original cost to obtain total depreciation, and (c) dividing the latter 
figure by estimated amual life. The total depreciation averaged 45 5490 for 
the sixty-three harvesters studied, or an annual average of $1,112. The total 


depreciation for the tractors averaged “2,508 and the annual depreciation was 
S371. 
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FIGURE 3. Overhead costs; mechanical harvesters and tractors, 199 
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Depreciation was the main item of overhead cost, and the harvester accounted 
for most of the total. 









Based on Table ll. 
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Length of life used in these calculations was five years for harvesters 
and seven years for tractors, except machines with very high annual use were 
depreciated more rapidly. The decision regarding length of life was arbitrary 
for the harvester in particular. The oldest machine included in the study was 
purchased in 197. As this is a newly developed machine, major modifications 
and improvements have naturally occurred since. It is impossible, therefore, 
on the basis of experience to establish an average length of life but it is 
considered that the figures actually used are reasonable. They represent the 
combined judgment of experienced operators and dealers. Variations among 
sub-areas in overhead costs were of minor scale as might be expected in view 
of the newness of the mechanical harvester and the close similarity in age and 
operating condition of the machines studied. 


Operating Expenses. The harvester accounted for “@69 annual operating expense, 
over half of the combined total (Figure };). Labor expense ranked in second 
place, representing about O percent of the total, with the tractor operating 
expense accounting for slightly less than 10 percent. The tractor expense 

figure is somewhat misleading inasmuch as repairs were included with overhead, 

as indicated previously. The largest item in harvester expenses was pre-season 
repair, “505 on the average, while se1sonal repair was responsible for almost 
$200 more. The total figure, $700, rcpresents 80 percent of operating expenses 
for the harvester. The figure for pre-season repair was particularly difficult 
to learn because a large proportion of the growers operated harvesters that 

were new in 199. The pre-sezson repair figure is based on an average of 
expenses reported by those operators who had used machines for at least one 
season prior to 1949. Costs of mounting and dismounting the harvester in order 
to use the tractor for other purposes ranked third among harvester expense items. 
Other items were relatively unimportant in affecting total cost. Fuel 
necessarily accounted for most of the tractor expense (due to the procedure used 
in analyzing repairs).. 


The actual cost of field oper-tion was responsible for most of the labor 
expense, with service and repair costs ranking second (Figure ). A few 
operators paid bonuses which were considerable items of cost for those reporting. 
The average amount of bonus paid, however, for all operators intervicwed amounted 
to only $6. A relatively large proportion of the repairs on the harvesters 
were made in dealers’ shops or by their repairman. That explains why most of 
the farm labor cost is for operating the harvesters. It was noted previously 
that pre-season plus seasonal repair costs accounted for 80 percent of total 
operations expensee 


The range in the year’s operating expense for the harvesters was from a 
low of $778 in the southern area to a high of $1,005 on the East-side. It was 
more common to pay a bonus to laborers in the southern area than in any other 
area. Almost half of the operators there paid such a bonus, averaging #208, 
and these operators represented over half of all paying a bonus in the entire 
Valley area studied. 





Materials and Labor Used 


teint 


Spindle oil was the material used in largest volume by the mechanical 
pickers. Typically an initial purchase of wetting agent was made, but no more 
was bought after this had been used. Some operators reported that they had used 
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Major expense items were pre-season repair on the harvester, operating 


and tractor fuel. - 


Based on Table 10,. 


Usual operating expenses s machanical harvesters, tractors 
and labor, 199. 
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successfully one of the popular brands of detergents instead of the sp 
wetting agent. Fuel and oil, of course, were the principal materials 
for tractor operation. 
63 growers reporting. 


picker in the field. Of the total 517 man-hours the average indicated 


in field operations, and another 75 in servicing and minor field repair 


labor reported does not include labor used to operate trailers or truc 
haul the seed cotton to the gin. 
labor was used to load the trailers or to tramp the cottons this labor 
included in the report. 


Discussion 


An average total of 809 gallons of fuel was use 
The labor used was mostly for operating the mechanical 


Only a few operators indicated that a 


ecial 
required 
d by the 


hO7 used 
Sa This 
ks to 
dded 


was not 


The cost per bale for machine-harvesting cotton averaged 414.65 according 


to 63 growers furnishing data for the 1949 season. This cost compares 
approximately 445 for hand picking.§, 


with 


Two facts stand out regarding operating costs; (a) the dollar investment 
in the harvester and tractor makes high overhead costs inevitable because of 
depreciation and interest on investment, and (b) pre-season and seasonal repair 


costs for the harvester dominate operating costs. 
explains how important it is to make full use of the mechanical cotton 
The impression was gained during interviews that added experience in u 
servicing the harvester will help reduce the costs of repairs. 


The first point largely 


harvester. 
sing and 


It is pertinent 


that many machines were delivered in 1949, and that many operators gained their 


first experience that year. In some instances the operator had no spe 
training before taking the machine to the field. 


The amount of cotton harvested is highly influential in governing 
bale for machine picking. 
that caused cost per bale to be high in the northern sub-area. 
indicated that it is possible for one machine 
than usually was reported. West-side growers, for example, reported 2 
harvested--6l, bales or 28 percent more than the average. Factors resp 
for reducing the average number of bales harvested per machine in 1949 


cific 


Further experience and definite 
pre-season training for operators undoubtedly will help cut the costs. 


cost per 


It was largely the smaller number of bales harvested 
Ths s tudy 
to harvest considerably more cotton 


92 bales 
onsible 
have been 


discussed previously. This problem of incomplete use of the mechanical harvester 


can be corrected by earlier planning and by using specific correctives 
reasons associated with limited use. 


for the 





Added years of use beyond the five and seven years assumed for harvesters 


and tractors would operate to reduce harvesting costs. 
accompanied by lower annual cost of depreciation and interest, already 
to be dominant in harvesting costse 
of diminishing importance now that mechanical picking is established. 
likely, also, that length of effective life will be extended by more e 
operations and maintenance. 


Hand picking cost was estimated by assuming 3e> hundredweig! 


for a bale of lint and multiplying by 199 picking cost. 


of see 
The latter figure 


Longer life would be 


“indicated 


Certainly, cost of obsolescence should be 


itt is 
ttective 


cotton 


averaged $3.33 for first and second hand picking according to the growers 


reporting. 


«Be 
© te i 


fom aiw'todat etdd Ynodsioo oft commit ot +o ersiisis ond baol'oc bees ase todal 
. ; ete ie i »P10gst ods ak bebslont . 
’ one wis ‘ ’ . 
fpieesonta 
gakbros0s Cdeiilt begsievs noddoo ymitaovrateenidosm tol oLad teq d200 aft 
Alix getsqmoo teoo etdT .nitsee COL oft got sd'sb arivic toveft erewors: £O od 
vot - \Evgaietq bast 10? 2 yledamixoraqs 


tnombeoyat xsilob edt (5) geteoo 3atterede Rathteget vo baete efos? owT 
to sevaoed oldativent etecs bseedtavé datd esfes tofosts bas tofeartad odd ni 
‘tisget Lanbesea bas adassz-org (dd) baa gtnemfeevnd mo deototnt bas not¢sicerqab 
Ylegwt tatog tertt si? .edeoo gaideteqe efsaiteh weteorrag off 402. edz09 
etodesvist aotieo [sofnstison-odd to ee LE elam Of et ti tandsoomt wed eniaLane 
* Sos gates ak sensivecxe habbs sade ewalvisdnt gnivuh banton. see dbeeetomt si? 
inonttreq @t 4 .eqiscet to edeon add souher aled’ [ftw tedsevaed |adé gatofvree 
tient bentes exbsnisdo widest. ted bac ~e@uee-Ak betettieb stow cenisoam yaan J add 
'  g&ktseqe of bad tosdeisgo edt edpiadant sme at «tas tedd .cettetreqxe tert 
etintteb bas esnetteqxe’ tatty! sbLokt end o¢ sttioam ot antdad sxotsd grtinioud 
yetcos ads tuo qied (fiw yibotdvohmy -etedeteqe ro? gaintout feesog~otg 


“Sq deco gatateveg ci [aiineuting oltigtd ef betesyted modioo to tnvome ef? 
bstesvisd eolsd to isda toflame set yLseus{ easy JT egatiotq entdoam tot slad 
ybute ofl gsets-dwe erteddton add ak dgkd ed od sled Tsq Jeco heaves Sed: 
sottoo stom yldsiabienos teevrsd of antisam ene 102 efdferog ti ti sted batsoibal 
asled SWS bedioqe: ,siqnexe rot ,erewory osblestesiy : ehedroqgst gaw yLlaves meade 
eldienogest etotost .ogciovs oft aeft eto tasowsg 0S 10 cefad We-bedeovtsd 
seed eved QN0L af onkdosm oq bateswund eefed te kedmus agstove omfg achotiber. 0% 
todadrrad, [noinaisem ond to oex sisiqmoat to maiden ntil : .cfeuntver; beteuoeth 
edt 10% wevitosti0s ottiosqe antes yd her sdtanee waltizes ‘i. betverios: edges 
Sheckae seca de ageu bedintl diiw badetvores shosser 
’ " oe ead = i : 

etsiasvied 102 hemyeer sissy. mevee bra svt ods Saoysd sey to etasy bebbA 
sd bivow stil aegmol ,eta0s gaidcoviad ‘soubst ot staveqo bivow esddsest bas 
bstastbai ybsotls ,geovotre Bas noigsiootgeb lo geoo Launis tawol yd bekmeqmopss 
°d biuede spueseefoeds to seo yyinistied seteoo anidearred at dristimeb ed o¢ 
ef ST sbedetidstes 21 antloigq:fsainedoom tet won sonatroumt aaidetabmth ‘to 
svidoetis siom yd bebisixe od Lliw stil evivosite to ridgasf tadd .o6).9-,yleuit 


tig soabestalem ‘ban.eao$tersqo 



















" 


al me , WF Tie a ‘bs paPSSSE bap. ae ‘ Ber =% We w sii J aS BAW ; 
ourgit wattsl off steoo gnivdiq GURL yd yatyldts fom Sars 





G00 gi sdole 
Ail to. dind +s 






an 


eae © 





erswo1g eft of ankbiosos gridaty bried bropee fre Jezst “ot 6.0? ‘bageneves 
i r : ; a + r a £ agahttoqss 


Gls 
sez: 








~ 22 & 


Cost of mechanical harvest in light picking is of economic importance, 
especially in very late, second picking.e Growers have questioned, for example, 
whether it paid them to operate a mechanical harvester for the second picking 
in 1/10~bale cotton, a pick of but 150 pounds of seed cotton per acre. Costs 
per hundredweight of seed cotton were calculated for picks ranging from 50 
pounds to 350 pounds per acre (Table h). Costs first were calculated using 
the total cost (including overhead) of $9.70 per acre of second picking, as 
found in the study. 


A practical economic question facing the grower is how much seed cotton 
per acre must he get to afford machine picking. For a pick of 150 pounds per 
acre, the mechanical harvesting cost is %6.l7 per hundredweight. With lint 
at 20 cents ver pound, and cottonseed at #5 per ton, 100 pounds of seed cotton 
is worth about $7.70 ($8.40, less $.70 ginning costs). Under these conditions 
it is economically feasible to employ mechanical harvest, but it would be more 
economical to employ hand pickers at any charges under 6.47 per hundredweight. 
When the pick is 250 pounds per acre, the mechanical harvesting cost is $3.88 
per hundredweight, which was about the going rate of hand second picking in 
1949, In other words, machine picking is more economical than hand picking 
when the pick is 250 pounds or more per acre. When the pick is less, hand 
picking is cheaper. 


Some may maintain that direct picking costs (excluding overhead and, of 
course, field waste and grade loss) should be used for these calculations. 
They would say that overhead costs should be wholly charged to earlier picking, 
as though the harvester were not to be used for late season scrapping operations. 
Accordingly, costs also were calculated using the direct cost (excluding over- 
head) of %h.69 per acre in second picking, as found in the study. Direct 
operating costs were $3.13 per hundredweight, when the pick was 150 pounds of 
seed cotton per acre. On the basis of direct costs only, it is economically 
feasible to operate a mechanical harvester where the second pick is but 150 
pounds per acre. 


Table h.— Total and direct costs of machine picking per hundredweight 
of seed cotton, at various picks, per acre 





Pick, in pounds of Machine picking cost per hundredweight of seed cotton 








seed cotton : otal Costs $ Direct Costs 
per acre . : 
50 19.40 9.38 

100 : 9670 4.69 | 
150 6.447 313 
200 1,685 243k | 
250 3688 1.88 | 
300 3623 1.56 | 
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EFFECT OF MACHINE PICKING ON GRADES OF LINT COTTON 


The economic advantages of machine picking would be great if the only fact 
considered were the costs of machine versus hand picking. But relative grades 
of lint and field waste are also important. Field waste is discussed in a 
later section of this report. If a mechanical harvester produces lower erades 
of lint cotton than hand pickine would, the value of the harvested crop will be 
lower than if it were hand~picked. Any reduction in returns from the crop, 
obviously, is a part of the economic cost of machine harvesting. Total economic 
cost of harvesting, therefore, includes total picking costs, including overhead, 
plus the value of field waste and the value of grade loss to the extent they 
exceed comparable values for hand picking. 


How lachine Picking Can Affect Grades of Cotton 


Cotton is graded according to trash (foreign matter) content, color, and 
preparation. High grade lint has little trash, is white in color, and has 
"normal" preparation. Kind as well as amount of trash is considered. Thus, 
if the trash consists of grass particles, the sample is further reduced one or 
more grades. Color is described by the terms white (or extra white), spotted, 
tinged, yellow-stained, or graye Preparation refers to the arrangement or 
appearance of fibres in the samples one showing "rough" preparation may be 
further reduced one or more grades. | 


The grades of cotton lint are the result of the quality of the standing 
cotton, of the picking, and of the ginning. Immature or weathered standing 
cotton will not result in lint of good grades ——- however excellent the picking 
and ginning. In picking (either hand or machine), some trash is collected 
along with the seed cotton, and discoloration may be introduced (especially 
green leaf stain). Gins are equipped to remove a substantial amount of the 
trash in picked seed cotton, as well as to separate the lint from the seed but 
they are not equipped to remove discoloration. 


Mechanical cotton harvesters can affect the grades of the lint by affecting 
the amount of trash or discoloration introduced into the seed cotton during 
picking and by the degree of twisting or tangling of the lint. The various 
ways in which machines may reduce grades of the lint (below the grades that 
would have been attained by hand picking) may be summarized as by: 





(1) Introducing excessive discoloration from green plant leaves early 
in the season, 


(2) Introducing more trash from the dead cotton plants late in the 
season s 


(3) Gathering more foreign matter from weeds or grass in the field, 





(4) Adding excess moisture (in spindle moistening) to the lint (and 
trash) making trash removal by gin cleaners more difficult, and 
inducing graying or mildew if ginning is delayed, 


(S) “Twisting or tangline the lint on the spindles thus increasing the 
difficulty of normal gin preparation, 


(6) Discoloring the lint with oil or grease from the machine » . 
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On the other hand, mechanical harvesters may improve the grades of the 
lint by passing over "hard-to-pick" immature bolls late in the season, by 
adding less trash than careless hand pickers, and by "timeliness" of harvesting 
the crop. The grade of the crop may average higher if harvested earlier by 
machine than if harvested later by slower hand picking. 


How Measure Effect of Machine Picking on Grades of Lint Cotton 


The present study was not designed to measure separately the effect of 
each influence of machine picking on the grades of the lint. Instead, it was 
designed to measure the net or combined effects of all factors entering into 
machine picking» 


The effect of machine picking on grades is shown in this case by comparing 
the grades of machine-vicked bales with the erades of hand-picked bales .9/ For 
the comparison to be valid it is essential that cotton picked by both methods 
be grown and ginned under similar conditions. Bales of machine-picked and bales 
of hand~picked from the same gins were used as the bulk of the evidence in this 
study.l0/ Such choice of data insured comparable ginning conditions. It was 
practicable to collect data exclusively from fields where both machine and hand 
picking was done because it is uncommon for growers to use both methods in the 
same field. However, data from the same gins, should represent fairly well 
common growing conditions (weather, soil and weed conditions) and harvesting 
conditions (especially weather). Almost all cotton going through one of these 
gins is from the immediate neighborhood, and is ginned within a few days after 
the picking. Thus, most of the differences found in grades would almost surely 
directly reflect variation in the harvesting method rather than differences in 
the standing cotton or in the ginninge 


Three suitable devices are available for comparing grades, (1) the 
distribution of grades, (2) the average grade-index, and (3) the average govern- 
ment loan value. Number 1 is a simple array of the number of bales in each 
grade. Number 2, the grade-index, is a device for combining different grades 
into one numerical measure. The scale of index numbers used by the Production 
and Marketing Administration in its reports on cotton quality was used for this 
purpose. In this scale, liddling White cotton is 100, Strict Low Middling is 
9h, etc. (see Table 16 for the index numbers used). Loan values for bales of 
various grades were computed from Cotton Bulletin 1, and amendments, issued by 
the Commodity Credit Corporation. 





Grades at 35 gins in the San Joaquin Valley, each gin having at least 
500 bales of machine=picked cotton, were analyzed. Altogether these gins 
reported 62,623 machine~picked bales and 237,811 hand~picked bales in the 
199-50 ginning season (1919 crop). These data are summarized by (five) sub- 
areas in the Valley to show geographical variations. (The number of machine 
and hand bales reported in each area are shown in Table 13.) Seasonal average 
9/ All grades analyzed in this section and throughout the report were those 
™ assigned in the U.S.D.A. Classing Office, Bakersfield, California. 


10/ The exception was data given by the growers who were interviewed, who were 
so scattered that seldom more than one or two were served by the same gin 


in each area. | 
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comparisons are not meaningful at a gin if machine picking is concentrated in 
one part of the season and hand picking at some other period. The reason is 
that the cotton is usually of lower grades toward the end of the season — 
whatever the method of picking. However, these data are useful in showing the 
over~all results of machine picking in the 199 season. 


At eight gins, comparisons of grades were made, week, week-by-week, 
throughout the 199 season. The data used include all the machine- and hand- 
picked bales ginned the same two consecutive days in each week during an 18-week 
period, 1l/ a total of 5,31 machine bales and 17,52 hand bales. The purpose 
of this phase of the study was to see whether machine picking affected grades 
more in one part of the season than another. Some people have maintained that 
grades of machine~picked cotton compare more favorably with grades from the 
hand-picked late in the seasons | 


Grades of cotton in the bales of both machine-picked and hand-picked, from 
the farms of the 63 growers interviewed, also were analyzed. Both season- 
average and week=by-week comparisons were made. 


Summary of Grades of If{achine-Picked Cotton 
Se ini heen aaa 


Bi ith Comparisons 


Considering the over-all average at the 35 gins in the valley, we found 
that more than 90 percent of both machine-picked and hand-picked bales graded 
white or extra white (Figure 5 and Table 5). Of the bales of machine=picked 
4.5 percent, were spotted, .2 percent were gray and 0.3 percent were "he low 
grade." 12/ Of the bales of hand-picked, ).1 percent were spotted, 0.1 percent 
were tinged, 3.5 percent were gray and Oe2 percent were below grade. Thus bales 
of machine-picked included a slightly higher percentage of off-color bales. 

(For brevity in the remainder of this report, the term "off-color" is used to 
include "spotted, tinged, and gray") | 

Among the whites, bales of machine~picked were concentrated (lk percent ) 
in the grade Strict Low Middling, whereas the bales of hand-picked were 
concentrated (62,5 percent) in the grades of Niddling or better (Figure 5 and 
Table 5). Of the machine bales 20 percent were Niddling or better and 25 
percent were Low Middling or lower. The bales of hand-picked included 22 
percent Strict Low Middling and only 8 percent Low Middling or lower. This 
same pattern, with minor variations (to be discussed later) was repeated in 
each of the five sub-areas of the valley. In terms of grade-index, which is a 
numerical average of grades, the machine-picked bales had an average index of 
91.8, whereas hand=picked bales averaged 97.lj. Thus, the machine-picked cotton 
averaged between Strict Low Middling and Low Middling, whereas hand cotton 
averaged between Middling and Strict Low iiddling, The difference in grade- 
index of 5,6 was slichtly less than one full grade. Bales of machine~picked 
had an average loan value of $132.52 per bale and bales of hand-picked averaged 





11/ Wednesday and Thursday were used, though any other two days would have done 
“as well. 


12/ Below Grade includes grades below those recognized by the U.S.DA. Classing 
“" Office. It does not include all the grassy bales. | 
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FICURE 5. Nachine- and hand-picked cottons; distribution at 35 gins 


in the San Joaquin Valley, 199 
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Low Middling White and hand- 


picked in ‘iddling White grade. Machine-picked cotton averaged slightly less than 


one full grade below hand-picked cotton. 
Based on Table Il. 
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Table 5.~ Distribution of bales of machine-picked and hand-picked cotton 
at 35 gins, San Joaquin Valley, 1949 crop 


Grade 


White and Ex. White 
Middling & higher 
Strict Low Middling: 
Low Middling& lower: 

: 
Total $ 


Spotted tinged, gray & s 


below grade = 


Middiing & higher : 
Strict Low HMiddling: 
Low Middling & lower: 


Total 


Total machine-picked 


White & Extra White 
Middling & higher 
Strict Low Middling: 
Low Middling & lower: 


ee 88 83 te 68 te te fe 


Total 


Spotted, tinged,gray & 
below grade 
Mddling igher 
Strict Low Middling: 
Low Middling & lowers 


20 86 9e 28 88 80 


Total 3 


Total hand-picked 
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Sub-Areas 
: East- 3 
South : side ¢ Central 
pcte pct. pct. 
Machine-Picked Bales 

Alief 10.9 10.0 
2 ly 1309 43.7 
r4Pak 1.6 29.47 
8h .2 96. 83.4 
12.3 2.0 11.4 
Jet ao 5.2 
‘0 ° ae 
15.8 3.6 16.6 
100.0 100.0 100.0 
Hand~Picked Bales Bales 

71.0 59.3 55.8 
1761 2343 20.0 
5 ol 8.0 9.8 
9325 90.6 85 6 
5.6 V7 11.3 
e3 Led 2.2 

06 6 9 
605 9 oli 1h 4 
100,0 100.0 100.0 


West— 
side 


pet 


28.1 
46.3 


20.0 


9h olt 


3.8 


100.0 
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Table 6.— Average grade—index and loan value of bales of machine~picked 
and hand-picked cotton at 35 gins in San Joaquin Valley, 


Picking method 





Hand=picked 
Machine-~picked 


pifference2/ 


Hand—picked 


lachine~picked 


ee 8 8@ th 86 8) 8@ 80 89 86 84 08 8% 80 8H 8h C8 46 88 28 C8 SH 48 


Difference:/ 


1949 crop 
oan. «Ss 
Joaquin : Areas 
Valley +; ¢ bast- ¢$ : West- ¢ | 
¢ South : side  : Central : side :¢: North 
I 
Grade — Index 
97 el 98.9 972 95 elt 97 e7 by ols 
2.08 920 896 8901 9303 85.8 
5 06 6.5 -7 06 —6.3 ly lh -8.6 
Loan Value (dollars per bale) 
142 8h Wh 679 1h2 239 139.65 13.96 136 695 
232.52 133.9) 127667 127497 135.90 117.20 


1/ Minus sign indicates machine picked below hand picked. 
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$12.84, a difference of $10.32 a bale 13/ 





The Southern Area. Bales of machine=picked averaged higher in grade in 
the southern area than in other sub-areas, except the West-side. Of 16,721 
machine bales, 22 percent graded !fiddling White or better, 2 percent were 
Strict Low !‘iddling and 20 percent were Low Ifiddling or below. In comparison, 
71 percent of the 50,329 bales of hand-picked were liddling. White or better, 
17 vercent were Strict Low Middling and only 5 percent were Low !iddling or 
lower. A relatively high percent (16%) of the bales of machine-picked were 
off~colored. The average grade=index of machine bales was 92h compared to 
98.9 for hand bales. The average loan value of machine bales was $133.9 and 
of hand bales $14.79, a difference of #10.85 per bale. The variation among 
gins is indicated by the range in differences of machine versus hand grade- 
indexes. The range ves from 3.6 to 8.9. The range in machine versus hand 
difference in loan value was from $6.16 to 13.26. 

| 

The East-Side Area. Bales of machine-picked on the East-side averaged 
higher in grade than in the northern area but lower than on the West-side.e 
Only 11 percent of the 11,21 machine bales graded !iddling White or better, 
ll percent graded Strict Low ifiddling and 2 percent were Low Middling or lower. 
Only ) percent were off-color bales, a smaller proportion than in any other 
sub-area. In comparison, the 68,203 hand-picked biles averaged 59 percent 
Middling White or better, 23 percent Strict Low Niddling and 8 percent Low 
Middling or lower. Hand-picked bales ran 9 percent off-color. The average 
grade-index of machine bales was 89.6 compared to 97.2 in the case of hand 
bales, a difference of 7.6, Loan value of machine bales averaged $14.72 below 
hand bales. Variation among the 9 East-side gins is indicated by differences 
in grade-index (hand versus machine bales) ranging from ).8 to 9.0 and © 
differences in average loan value ranging from ‘47.77 to %18.17 per bale. 


The West~Side Area. Grades of machine-picked cotton on the West-side were 
not only higher than in any other sub-area but they were more nearly equal to 
the grades for hand-picked. At the 12 West-side gins, 28 percent of the 27,332 
machine bales graded Middling White or better (compared to the Valley average 
of 20 percent) 6 percent were Strict Low and 20 percent were Low Middling or 
lower. Of the West-side bales of hand-picked, two-thirds (65 percent) were 
Middling White or better, a fourth (25 percent) were Strict Low and only 7 
percent were Low !fiddling or lower, This sub-area had relatively fewer off- 
colored machine=picked bales than the Valley average. The average grade—index 
of West-side machine bales was 93.3 compared to 97.7 for hand-picked. The 
difference of lie was equivalent to about two-thirds of one full grade, hand 
over machine. Average loan value of machine-picked bales was #135 .90, and of 
hand-picked bales 13.96, a difference of $8.06. There was, however, 
considerable variation between gins on the West-side. For example, the 
difference in grade~index (hand versus machine bales) ranged from 1.2 to 7el, 
and the difference in loan value ranged from %1.):7 to 13.3) per bales | 





13/ In estimating loan values it was assumed that all bales were 1 1/16-inch 
“staple length, because actual staples were not reported in these data. 
A very large proportion of valley and area bales are 1 1/l6-inch, so the 
results are not impzired by our assumption. As yet, there is no evidence 
whatever that machine picking has any effect on staple length. 
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The Northern Area. In the northern sub-area, machine-picked bales were 
not only lower in sradé than in any other sub-area, but the difference between 
them and hand-picked bales wes wider than elsewhere in the Valley. At the 
four northern gins, only 3 percent of the 2,636 machine bales graded Middling 
White or better, 27 percent graded Strict Low ifiddling White and 60 pereent 
were Low Middling or below. In comparison, l:7 percent of the 19,655 hand-picked 
bales graded Middling White or better. Northern gins had about the same 
proportion (9 percent) of off-color, machine-picked bales but more me arora 





as many (19 percent) off-color hand bales as the Valley average. The average 
grade-index of machine bales was 85.8 and of hand bales 9h.) at norther 
The averace loan v2lue of the machine bales was $117.20 and of hand bales 
$136.95, a difference of $19.75 per bale. Among the four gins reporting, the 
difference in machine and hand ¢rade-indexes ranged from -5.l) to ~11.8, the 
difference in loan value from %-10.97 to $+28.25 per bale. 


ginse 


The Central Area. lachine-picked cotton in this area compares closely 
with the Fast-side in percent of Middling White or better and in percent of 
Strict Low Middling bales. But it had a relatively high percent (17 percent) 
of off-color bales, a sitvation similar to the northern areae The central area 
was similar to the Rast-side in the grades of hand-picked cotton. The average 
grade-index of machine bales was 89.1 and of hand bales, 95.4. Machine~picked 
bales averaged $11.68 lower in loan value than hand-picked bales. | 


Seasonal Trends in Grades of Machine and Hand-picked Cotton 
ee ee ee, Pe eee a 
Growers and the cotton industry are familiar with the dovmward trend in 
grades of cotton during the harvest season. This seasonal decline is largely 
attributed to "weathering" and an increasing trash content. These factors are 
particularly evident in second-pick cotton. After mid-November occasional rains 
and fog contribute to staining, spotting and graying. These problems usually 
become aggravated as the season advances. Late season, second picking cotton 
usually has a higher trash content because, as there is less seed cotton to 
pick, the ratio of trash to seed cotton will be higher than in the first picking. 


| 

The data already presented indicated that season-average grades of machine- 
picked cotton were lower than the grades of hand-picked, It is of interest to 
see whether the grades of the machine-picked folloved the same dowmward trend 
as the grades of hand-picked. Growers and others have said that "machine grades"! 
compared more favorably with "hand grades" late in the seasons Some said 
machine grades at that time equaled or exceeded hand grades from equal standing 
cotton. Weekly grade-indexes are available for cach method of picking at eight 
gins for the 199 season. (Figure 6 and Table 15.) These data are useful in 
studying trends of grades in either machine or hand cotton over the season, and 
in comparing the grades of machine and hand-picked cotton at various stages of 


the seasone | 


A study of the data in Figure 6 and Table 15, leads to the following 
general conclusions end comments. 
| 
1. Grades of hand-picked cotton at all gins averaged Middling White or 

better until the first week in November. During this period the 
erades of the hand-picked had a slight doymward trend. | 
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FIGURE 6. Weekly grade-indexes of machine-picked and hand=picked cotton at eight 
selected San a Valley gins s 1949 crops seasonal trends 
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Grades from the machined cobton averaged iene than hand-picked in all ‘periods 
of the season, Crades for both declined throughout with some tendency for the 
spread to narrowe- | 
Based on Table 15. | 








 Gimid te sovéoo ; ents 





-abron? Ienotiase: Seen eek 


ae ce ner te ee a 


a ae ee 


eit et aD 





ee we 





Sem aemenineieumenisaeiemane ee 








ae ato 
: : Nee 
eek xO Se SV Ger 


SEES 





« 
S arer 
2 






4 





2 als iti 
moesob aaPiot4 “to Masw 
cetera 





SRI MET ET eS Heh TR i is tres ay ap helmets: aot ithe nen eins chee pa - reenter ee a 
baifadgabion ARMS sen L. Liastevs fodtos Bagi Gait. ony. met geben) 
Asie g6oragecdt Berti loob fitod 4% zabsetO pneente eg to 


shoirse If¢ i 
tt 


edt tot Vorsbrat anee 





woe eS: beatae At 


See ns ree 


rere 





Sat) MED - 


ak OE" x 





$Porret oF Haarge 
Sal dfs? to basse 


x We xy 
Ay Vonttoet  “O| 


hs 
a is 3 


noveiec em dtl eprint es renin lige “7 
tm Oe: 





PSN UN 
a . . 


= 
1 TEN 


a ee ee ee re 








a RE es 


2.- After November 1, grades of hand-picked cotton declined more rapidly 
at gins in some areas than in others. Grades declined more at the 
northern gin (N-1), one Yesteside gin (‘~3), one East-side gin (B-6), 
and one southern gin (S-7)-. 


| 

3.° Grades of hand-picked show less week-to-week variation than grades of 
machine-pickeds; this apparently was true at all ginse 

he Grades of machine-picked generally followed the same dowward trend as 
grades of hand-picked, but there was considerable variation among gins. 
"'Yachine grades" definitely improved in the first week of November 
over the crades of the last week in October, at seven out of eight gins. 
A heavy frost had defoliated the cotton so conditions for machine 
picking were much improved. 





5, Machine-picked grades on the average definitely did not equal hand- 
picked grades at any time during the 1919 season. They were more 
nearly equal at one West-side gin (/-l) and one southern gin (S-8). 


6. Some tendency toward smaller differences between the grades of machine 
and hand cotton appeared near the end of the season, but this tendency 
was not so pronounced as some had believed to be true. 





7.. The pattern of differences in grades of machine versus hand cotton 
varied widely among ginse At one Westside gin (W-l) the spread 
between them was uniformly about 5 grade-index points throughout the 
seasons At the other West-side gin (W-3) the spread was much wider 
until the last of October, after which it was similar to gin Whe. At 
one East-side gin (E-6) the spread in grades widened between machine 
and hand-picked cotton until the 1Sth week of the season, and it 
narrowed during the last three weeks. | 


Grades of Machine Versus Hand—Picked Cotton For Interviewed Growers 


Information on grades of cotton of the growers who were interviewed is 
valuable chiefly to demonstrate (though not to measure accurately) the variation 
among prowers in results from machine pickinge These data were not entirely 
suitable for comparing results from machine and hand picking in the Valley or 
in subareas. The interviewed growers were so scattered that seldom more than 
one or two were in the same neighborhood or served by the same gine Again, 
growers seldom used both machines and hand pickers in the same field, and many 
did not use both methods during the same period of the harvest season. However, 
the data do show some interesting variations as among growerse 





Some growers had high grades of machine=picked cotton and others had low 
grades in all five sub-areas of the Valley (Table 7). The grower with the 
highest average grade-index of machine=picked cotton was in the southern areae 
His average of 98.8 compares with the highest, 98.2, among interviewed growers 
on the West-side, 9.7 in the northern area, 9i.1 on the East-side and 93.6 in 
the central areas The grower with the lowest season~average machine grades in 
the northern area had an index of 82.7, on the Fast-side, 87-13; in the central 
area, 87693 in the southern area, 88.93 and, on the West-side, 90 elie 
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Table 7.~- Average grade-index of machine=picked and hand- 
picked bales, 51 San Joaquin growers, 1949 crop 








nnn ee ee 
eee Average * Range in Grade Indexes 
Area :Growers:Mache-:Hand- :Differ- : Mach.- +: Hand- : 
3 1/ :pickedspicked:ence2/ : picked +: picked :Difference2/ 





. 
e ee 





: Index Index Index ~ “Index Index Index 


South $9 9565 ed 41.2 88.9-98.8 86.9-103.4 -3.0 to 42.8 
East-side ; 12 896 96.7 -703 871-iel 86.4~-101.1 + 27 to -10.0 
Central : 9 9002 Me? lel 8709-9326 88.5-93.6 0 to =2,43 
Viest-side : 9 NieT eT 200 WO oh 9B 2 = 5-100.5  — 25 tb -10.0 
North : 12 88.3 9542 e982 7-9Iin7 8243410063 134 to 4545 
San Jail . | 

Valley +51 91.8 Sel —306 82.7-98.8 82.3-103. + ~7 to -10.0 


ee. ee. 


V/ Ineludes only those interviewed growers for whom it was possible to 
identify bales by method of picking. 





2/ Minus sign indicates difference in favor of hands plus sign, in favor 
of machine. 





The grower in the southern area who had high grades, had machine picked 
221 bales averaging Middling or better during October, 15 bales averaging 
between Middling and Strict Low Middling during November, 135 bales averaging 
Strict Low Middling during December. The grower who had low grades in the 
northern area started with Low Middling grades in November and finished wi th 


Good Ordinary grades in early December. 


As a general rule, growers with high season-average machine grades were 
those who maintained high grades throughout the picking season. Those with 
average season-grades started with high grades at the beginning of the season 
but their cotton declined in grade throughout the season. Growers with low 
season-average grades started with low grades and their grades declined further 
during the season. Growers who had abnormal picking seasons, either unusually 


early or unusually late, were excluded in these comparisons. 


Discussion 


ee me 


Picking in the 1949 season was probably not wholly representative of 


the 


quality of future machine pickinge Many new machines were used for the first 


time by inexperienced growers with inexperienced machine operators. Also 


the 


crop was very, large, about 30 percent larger than 1948 and 48 percent larger 





than 1950.14, In the effort to get this large crop harvested, mechanical 


ee 


1/ As indicated by the October 1, 1950 crop report. 
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harvesters worked at times in unfavorable weather and field conditions. 
Representative observers in the ginning industry reported that the crop strained 
the capacity of gins so that, in general, ginning was done too fast 1d, | Better 
grades from machine-picked cotton should prevail in the 1950 season with 
comparable weather. The crop will be smaller and both machine operators and 
ginners will have had more experience with requirements of machine pickings more 
gins will be better equipped with machinery» 
| 

The somewhat lower machine-picked grades in the northern part of the Valley 
were to be expected in 1919 because that area had had less experience with 
machine picking and ginning. Grassy fields also were a common difficulty, 
perhaps of more influence than lack of experience. Growers commonly attempted 
to machine pick erassy fields because they were under pressure to get the crop 
harvested, and hand pickers were scarce or unavailable. Good machine~picked 
grades on the West-side were to be expected because srowers there had used 
machines longer and because fields there generally have less weeds and erass. 


Variation among gins within the same sub-area were also to be expected for 
several reasons. Some gins were better equipped with cleaning and drying 
machinery. Some ginners had had more exnerience with machine-picked cotton. 
Some gins were operated above normal (or rated) capacity a longer part of the 
season. At this writing the results at individual gins have not been fully 
analyzed or explained in terms of variation in the gin situation. It is expected 
that that will be done in a more complete report to follow. 


Variation among gins in week-by-week pattern of grades of machine-nicked 
versus hand-picked cotton likewise has not been thoroughly analyzed or explained. 
It is not certain that patterns at the selected gins are representative of the 
respective areas. Taking the patterns of the eight gins together, however, they 
suggest that the spread between the grades of machine and hand cotton does 
gradually narrow as the season advances, but not so sharply as some have 
supposed. 


Numerous reasons may be cited for the great variation in grade of machine- 
picked cotton among growers. The fact that some growers in every sub-area were 
able to obtain good season-average grades indicates that successful machine 
picking is possible in all areas. Successful machine picking demands that the 
cotton be grovm with mechanical harvest in mind. The rows must be properly 
spaced, the fields kept clean of weeds and grass, and the ground surface left 
smooth and free of clods, Recent research at the Shafter Station indicates that 
the cross-row, ground profile is also important. If the ground is left higher 
in the stalk row than between the rows, the plant-lifters on the machine have 
more space to feed low growing branches into the machine. Dead leaves are more 
likely to fall away from the cotton stalk, so the machine is less ites to pick 
up dead leaves. | 

In regard to grade~loss as a cost of machine harvest , tanvinesplched bales 
averaged $10,32 a bale lower in loan value than hand-picked bales. Because the 
loan value differential was different in the various areas of the Valley it 
seems reasonable to assign different charges for grade-loss. The difference in 
loan value amounted to “10,85 in the southern area, #1).72 on the East-side, 
411.68 in the central area, *8.06 on the West-side, and 419.75 in the northern 
area. These are the charges for grade-loss to be added to the cost of machine 

icking. 
15/ Some estimates place the 199 crop at 10 percent above optimum ginning 
capacity. 
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Some might argue that no "grade loss" should be charged to mechanical 
harvesting. Machines picked some 15 percent of the 199 crop, hence the whole 
harvest was completed earlier than if picked entirely by hand. Even with the 
help of machines, about 15 percent of the crop was not picked until after 
December thirteenth,l6/ Without machines, even more of the crop (perhaps 15 
percent more) would have been harvested after mid-December, when the standing 
cotton and the ginned lint are of lower grades. California cotton ginned 
between mid-December and mid-January averaged Low Middling (grade-index of 85.7). 
Machine-picked bales for the entire season averaged about one-fourth of a grade 
below Strict Low Middling (grade~index 91.8). The difference in loan value of 
a Strict Low Middling and a Low Middling bale was about $25. Therefore, it 
might be reasonable to assume that (some) 205,000 17/ bales of cotton were 
_ $18.75 a bale higher in value, though machine-picked, than they would have been 
hand-picked, at a later date. That is to say, a machine-picked bale in October 
was worth more than a hand-picked bale in December. But the individual grower 
who uses or contemplates using a machine, mst consider grade~loss as a cost of 
machine harvesting. Individual growers, on the average, received lower grades 
when they used machines. They could have used hand pickers and obtained higher 
grades, but not all of them could have obtained enough hand pickers. In a sense, 
growers who used machines (and took lower grades) made it possible for other 
growers to complete their harvest with hand pickers (and get higher grades). 

In this sense, grade-loss seems a real and direct loss to growers who use 
machines.s The average grower has been willing, however, to accept his loss in 
grade in view of his saving in direct costs in machine harvesting. 





| 

| 
PICKING EFFICIENCY OF MECHANICAL HARVESTERS 
| 

As previously stated, the net economic advantage of machine harvesting, 

compared with hand picking, must consider not only the (a) cost of picking but 
also (b) comparative lint grades, and (c) comparative field waste. Picking 
costs and lint grades of machine-versus-hand picking were discussed in earlier 
sections. If field waste is greater in machine than in hand picking, the field 
value of the additional seed cotton left by the machine, must be charged as 
part of the cost of mechanical harvesting. 


| 
Field waste means open seed cotton left in the field unpickede Thus, field 

waste, or conversely, picking efficiency, is expressed as a percentage of the 
total seed cotton available for picking at the time of harvesting. Actually 
there are two criteria for comparing machine~nharvesting efficiency. One is an 
absolute criterion answering the question, "Does the machine pick all the seed 
cotton?! The other is the efficiency of hand picking. Growers are, of course, 
interested in both comparisons. They want their machines to be as efficient 
as possible, tut, in terms of economic advantage, they must compare machine 
with hand picking, the only alternative harvesting method available. | 
, | 
i get nmmtiel taele tla nc itttiniete 
16/ Computed from Cotton Quality Reports, Production and Marketing 
—™ Administration, Bakersfield. 
17/ It is assumed the 900 machines each picked 228 bales, the average found 
“among interviewed growers. 
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A mechanical harvester can contribute to field waste in numerous Ways. 
Like any other mechanical device, it is limited to a strict mechanical pattern. 
It cannot see and therefore does not go back and pick a stray boll, once missed. 
The machine cannot pick cleanly if permitted to wander off the row. It some— 
times misses the lower bolls-~those six inches or less from the grounds this is 
more noticeable when the drums cannot be operated close to the ground owing to 
roughness or clods. Another characteristic of machine-picked fields is the 
presence of "tags"~-locks or parts of locks streaming from branches of the 
cotton plants. Again, if the machine becomes clogged, some cotton usually is 
soiled and must be discarded in the cleaning. In these ways machine picking 
can lead to excessive field waste. | 





Field waste is measured by hand gleaning behind the harvester, a time- 
consuming job that, if representative, must include many field conditions. 
This was beyond the scope of the present study. Very few of the growers 
interviewed had made any actual measurements of field waste. Consequently we 
have relied on efficiency studies made at the United States Cotton Field Station 
at Shafter for information .18/ Measurements of field waste at the Station were 
carefully done, under controlled conditions; these results are the most reliable 
data available. 


Over~all efficiency of machine harvesting was 96.5 percent at the Shafter 
Station in the 1949 season. This means that at the end of the season, after 
second picking had been completed, the harvester had left in the field 3.5 per- 
cent of the seed cotton available for picking. Efficiency was higher in 199 
than in previous seasons: 93.) percent in 198, and 92.) vercent in 19h7. 


How do these efficiencies compare with hand picking? The Shafter experi- 
ments included no hand picking in 1949, or 1917. But the mechanization project 
in 1948 measured hand picking efficiency at 97.6 percent. This figure appears 
to be about the maximum efficiency to be expected in hand picking. | 


These efficiencies in machine and hand picking at the Shafter Station 
probably are correspondingly higher than those attained by the average grower. 
However, it is believed they represent the approximate relationship between 
machine and hand picking efficiencies that growers have experienced; that is, 
hand picking is about 1.1 percent more efficient than machine picking. These 
efficiencies can serve to indicate the economic importance of field-loss.« 


The average yield among interviewed growers (199) was 2,171 pounds of seed 
cotton harvested per acres. If machine harvesting was 96.5 percent efficient, 
the natural yield (amount availeble for picking) was 2,250 pounds per acres 
Thus, mchines left in the field 79 pounds of seed cotton per acre. In compar- 
able cotton it is estimated that hand pickers picked 2,196 pounds of seed cotton, 
and left in the field 5 pounds per acre. Thus, machines left about 25 pounds 
more than hand pickers per acres What was the value of the loss? The value of 
seed cotton in the field, before it was picked, in 199 was about $7.28 per 
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18/ Hoover, Harvin, COTTON MECHANIZ7ATION, Agricultural Extension Service, 
“™ College of Agriculture, University of California, from Project Report, 
Project No. 1361, Fairbanks, Je Pe, and Smith, K.0. 
Agricultural Engineering Division, page 3 
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hundredweight. 19/ The value of 25 pounds was therefore about $1.82. ‘The 
average value of field loss per harvested bale was about 41.20. 


Discussion 


Although few growers had measured the picking efficiency of their machine 
harvesters, most growers said that machines did a more thorough job of "cleaning 
the field" in 1949 than in previous years. Very few growers were any longer 
concerned about field waste by the end of the 1919 season. This absence of 
concern may be partly because field waste actually wes not large, partly because 
growers have learned machine-picked fields appear to have more waste than turns 
out to be true, partly because they have found that machines gather in second . 
picking some of the waste from first picking, and finally, because they now 
realize more fully the extent of waste from ordinary or poor hand picking. 

In general, growers reported the opinion that field waste is lower © 
relatively in rank-growing, high-yielding cotton. In-such cotton a smaller 
percentage of the bolls are close to the ground surface where they are hard to 
reach. Another general conclusion is that competent skilled machine operators 
are essential to efficient picking. Some growers limited the hours per work- 
shift to avoid over-fatigue and lowered efficiency of machine operators. When 
in actual operation, the two most frequently cited cautions by growers was 
(1) to keep the machine on the row, and (2) to keep the machine clean. 


Research at the Shafter Station indicates that row-spacing of 10 inches, 
with cotton stalks ) to 8 inches apart in the row, — the best condi tions 
for mechanical harvesting. It also indicates that | 


"Consideration should be given the following points in 
laying cotton by: é | 
The rows should be uniform in height, width and shape, : 
The rows should be smooth and free of clods, 
The crest should be at the base of the stalk, 
Furrows should be wide enough to permit steering of the seamen 


EFFECT OF MACHINE PICKING ON GIN TURNOUT | 


Gin turnout of machine~picked cotton has been of interest to growers, 
ginners and the cotton industry. Gin turnout is the ratio, in pounds, of lint 
to seed cottons turnout percent is this ratio expressed as a percontages Seed 
cotton usually contains some leaves, stems, sticks and moisture, The reason 
turnout is important is that it is an inverse expression of the amount, of 
foreign matter (trash, moisture, etc.) in a trailer~load of cotton .2L/ — 


19/ Field vrlue of seed cotton equals: the value of 37.1 pounds of lint ($9.83), - 
“™ plus 58.9 pounds of cotton seed ($1 +10), minus (hand) harvesting costs 
($3.25), and -ginning costs (4.70). 


20/ Ibid, page 3. 


21/ Turnout may also reflect thoroughness with which the gin removes lint from 
™ seed, but that fact is more pct ual determined by inspection of seed as 
it comes from the gin. 
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turnout is high, foreign matter is low. Low foreign matter (high turnout ) is 
desired because foreign matter makes it more difficult to produce good grades 
of cotton and because excess foreign matter increases the cost of ginning, 
inasmuch as charges for ginning and drying are based on the weight of seed 
cottons Although high turnout percentage is not as vitally important to the 
grower as good grades, a low turnout may indicate to him the reason for poor 
grades —- the presence of too much trash. 


Mechanical harvesters can reduce gin turnout by collecting with the seed 
cotton more trash than hand pickers do, or by adding moisture from the spindle- 
moisteners. On the other hand, mechanical harvesters can improve turnout if 
they collect less trash than hand pickers do, 


The weight of seed cotton and weight of bales produced were tabulated from 
the gin statements for the interviewed growers. These data were used to compare 
gin turnout of machine- and hand=picked cotton by season-average and by periods 
through the season. 


Among the 63 interviewed growers, the season=—average gin turnout of machine- 
picked cotton (36.5 percent) wag less than one percentage point lower than hand- 
picked cotton (37.1 maveont ake? (Table. 8). On the average it required 1,370 
pounds of machine-picked seed cotton compared to 1,318 pounds of hand-picked 
seed cotton, to make a 500-pound bale of lint cotton. Gin turnout of machine- 
Picked cotton was also lower, but not to the same extent, in each of the sub- 
arcas —- except the central area. In that sub-area, gin turnout of machine~ 
picked cotton (37.2 percent) was actually higher for the season than turnout 

of hand-picked cotton (35.5 percent). It may be noted that the central area had 
the highest machine turnout and the lowest hand turnout of any areas By sub= 
areas, machine turnout was 2.l, percentage points lower than hand in the southern 
area, -O«7? points lower on the East-side and the West~side, 1.1 points lower in 
the northern area, and-1.7 points higher in the central areas 


For the growers interviewed, gin turnout of hand-picked cotton followed the 
usual pattern, starting high and declining steadily throughout the seasons In 
contrast, machine-picked turnout increased from September (36.7 percent ) ‘to 
October (37.1 percent), it nearly equaled hand-picked turnout in mid-season, and 
was actually higher than hand-picked turnout in late season picking (Table 8). 
(Neither snaps nor bollies were included in hand picking.) In short, turnout 
of machine-picked cotton improved relative to the turnout of hand-picked through- 
out the season, a relationship that was repeated in each of the sub-areas, with 
some variations (Table 8). 


On the whole, gin turnout of machine-picked cotton was remarkably good. 
Apparently the concern people had when machines first came into use was unjusti- 
fied. The reason machine=picked turnout showed up less favorably early in the 
season, apparently, was that machines collected more green leaves and other trash 
than the hand pickers did. After the cotton had defoliated, machine performance 
was comparable to hand picking. The reason that machine=picked turnout compared 
favorably late in the season may have been due to very poor hand picking at that 
time e 


22/ Gross weight of bales was used throughout in calculating gin turnout. 
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Table 8.- Gin turnout percent of machine and hand=picked cotton 
of survey growers, by four-week periods, 199 crop 








San Joaquin : Areas 
Valley : South :  bast—side 
fach.—tHand— :Diftfer—:lach.—:Hand— :Differ-~:Mach.—:Hand— sDifter— 
picked:picked:ence 1/spicked:pickedsence 1/spicked:picked:ence 1/ 


Four-week period 










Ast (Sept.11-Oct.8) : 36:7 39.1 -2-) 32. 3768 -5.4 38. 3902 8 
end (dete 9 —Nov.5) 3 Slee 3729 aad ‘rn 36.2 3 376k —1.2 36.6 3749 -1.3 
3rd 08 6 -Decs3) : 36.8 36.8 — 350 37° <2 3665 <Soe7- ¢ 06 
hth Dec. Rie 31) $ 3.7 35.0 - 3 31.9 36.44 —ye5 35 3304 41.1 
Sth (dan. 1 = 28) 2:°3262 «3067 «205 0S 060 2900 0002S 3360 23008 39 422 


Season-average 2/ 


36.5 Sea, = 26 hel 36.8 =2 elt 36.2 36.9 = ef 





A 6.858 
Central oi est-side : Nor 
:Wach.=Hand- :Differ-:ifach.—-:Hand— :Differ—‘fiach.—:Hand— ¢Differ- 
spicked:pickedsence 1/:picked:picked;ence 1/ spicked:picked:ence 1 


Four-week period 











ae ee ee ee eee 
lst (Sept.ll-O0ct.8) 3 ----  ---— 0 --=- 3763 3983 = 220 38.4 39.2 = 8 
2nd (Oct. 9 ~Nov.5) : 3763 38.0 -— a7 37—D 3760 eal 3343 Ba + .8 
3rd (Nove 6 -Decs3) ¢ 3768 -3706 +62 ©3700 37 = ol Oak 37k Ha? 
kth (Decs h = 31): 3662 «3562 «F150 0356203666 1k SS 5 - ~CW 
Sth (Jan. 1-28) 3 33s 3165 41.9 31.0 31el <0, 3363 27.8 45.5 
Season-average 2/ # 37.2 3565 = #167 3659 3766 = 07 36.05 37 26 -1.1 


1/ Minus sign indicates machine below handy plus sign, machine above hand, 


2/ Season~average of all cotton picked, not a simple average of the five 
four-week periods. 




















oe rete ne ae or 


a ae 


tele OVE BS Vem: BR Uae Te, Ae Sele 


‘vine ovods ‘sation .agtz eulq ghust woled ontdoan esteotiat mate eunitt \L 
ovit edd to ogsrove signie-s toa ybevloty mosioo [Ls Yo syatevernonese \S 








- lo - 
ATTACHED TABLES 


Table 9.- Average number of machine-picked and hand-picked bales 
harvested by 63 growers in the San Joaquin Valley, 











199 
(Includes machine custom picking for other growers ) | 
- ¢ Number << Total 3 : : 
Area 3. of : Harveste Both picks : lst pick ¢. end Piss 
: Growers : ed : Mach.— : Hand-:"Wach.— + Hand :Mach.— 3 Hand- 
: ? :_ picked : picked : picked : picked ; picked : vicked 
: Bales Bales Bales Bales ESTs Bales Bales 
: —_ a a —— —a peice —o 
South : 152/ hh3 258 185 201 1h 57 hl 
3 
East-side : 16 428 2h5 183 185 156 ne a 
3 | 
Central ? 92/ 350 201 1h9 183 53 18 6|| «6 
West-side 93/ 601 292 309 2hh 278 8 | @ 
North > ae 357 158 199 116 170 Nee) ae 
San Joaquin : 5/ 
Valley 3 63+ 28 229 200 182 165 7 | 35 








eee Se A RR ccm 





Note: Averages are for all growers interviewed whether or not they all used | 


machines or hand pickers in first or second picking. 


1/ Four growers had no hand picking, three had no machine first picking, 
and one had no machine second picking. 


2/ Two growers had no hand picking, and one had no machine second picking. 
3/ Four growers had no hand picking. 


L/ One grower had no hand picking, one grower had no machine first picking. 





5/ Eleven growers had no hand picking, four had no machine first picking, 
= and two had no machine second pickings 
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Table 10.— Usual operating expenses for mechanical harvesters, tractors 
and labor by 63 San Joaquin Valley growers, 19:9 


LDL EL CC tt teen 
Sub-Areas 











. 
San 23 
: 


ee 85 8h ce a6 








Item 
Joaquin:  : Bast> 7: SWest- 3: : 
if we Valley : South: side :Central : side +: North ;: 
Number of records : 63 15 16 9 9 1h 
Acres, once over : 28h 263 309 273 317 265 
Machine hours : 07 ih 27 316 li79 387. 
Bales harvested : 229 ~~ 258 2h5 201 292 158 
Harvester Expense : Dollars | 
Pre-season repair : 505 398 583 503 503 L72. 
Seasonal repair s 96 230 2h0 hs 145 173 | 
Mount, dismount 2 79 69 91 119 63 61 
Spindle oil + + 58 h9 63 92 62 ho 
Grease : 6 6 8 5 6 7| 
Wetting agent 2 25 26 20 15 36 29 | 
otal : 0 Te ioe 8 eS 
Tractor Expense. 1/ 
Fuel ; 133 143 10 107 159 i 
Oil . 7 P 7 8 7 
Oil filter ‘ h h h h h h | 
Gear grease : 2 2 2 2 2 2 | 
Total ee 156 155 T20 I73 126 
Labor Expense : | 
Operating * 4,60 02 472 388 608 459. 
Bonus 2/ < hé 97 23 55 51 7| 
Service & repair * 84 65 89 61 103 100 
Farm shop : 8 11 3 1 1 20° 
Compensation ins. ° 7 6 7 6 med 6 
Total : 581 59 51 Tie 72 
Total Expenses * £621 1,515 Lv Se. 14,760 1,500 








1/ Includes only operating costs in harvesting cotton. Repair costs were | 
~ ineluded in overhead for convenience in prorating the share charged to | 
harvesting cotton. | 
| 
2/ The following number of growers paid bonuses averaging the indicated amowmts, 
™ by sub-areas: South, 7 growers, $208; East-side, 2 growers, $188; Central, 
2 growers, $27; West-side, 1 grower, $60; North, 1 grower, $9). 
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Table 11.- Usual investment in mechanical harvesters and tractors, and 
overhead costs for 63 San Joaquin Valley growers, 19,9 





1 








Investment 
arvester: 
Original cost 


H : Sub-Areas : 

Item +. .56n 2: H 

sJoaquin :~ _¢ Bast= ¢ : West- ~~ 

:Valley :_ South : side : Central : side ; North : 
Number of records 63 * 15 16 9 oo 
Acres, once over Bye | 268 309 273 RTF ee 
Machine hours Loy * ak 27 316 Ys Soa eee Fj 
Bales picked ea9: P'"SG8=~ Shs 201 ogg". | 358 


Dellars 


6,459 16,501 6,150  6,h85 6,386 | 6,458 


s0 88 28 88 98 88 88 80 26 68 22 26 


Less salvage value 969 + 975 968 973 955° |; 969 
Total depreciation 55n90 4° 55526 Sys 55028 | 5,086 
Average investment ; 3atlh =, 3,738 3,709 5,729 3,672 | Ss7ee 


Tractors: 
Original cost 
Less salvage value 
Total depreciation 


2,950 | 2,817 3,008 2,918 2,871 3,09 
bh2 ° 22 451 437 M3. (tC 
25508 pd 9 Prey 251 BI 2,003 





22 8h 868 86 88 0b 86 oe 


. t 
Average investment 1,696 {1,620 1,730 1,678 1,653 | L779 
Annual Overhead Costs : 
Harvester: : 
Depreciation S Rasie =: Tykes. 1,135 Zyros © £5099 | 1,097 
Interest on av. invest. : 149 ; 150 148 19 11:7 19 
General property taxes : 123 : 16 106 121 72 |. 132 
Insurance : a 33 23 50 37 32 
Total er. : T,G71 1,010 lel Lyne T, 710 
Tractors : : 
Depreciation $i TS oy SRO 393 378 351 376 
Interest on Av. invest. .: 68 ; 65 69 67 66 71 
General Property Taxes ?: 36; his 32 37 20 hl 
Insurance : 15; 1h 1 22 17 15 
Repairs 1/ ORs... 200° ~~ TOO 100 100 100 
Total — > SO. Sh oS bor Sor | 603 
Charged to harvesting : : 
cotton 3 2: 
Percent of annual e S957, -$8,3- 50.8. 395 56.3 — 60.2 
Amount, dollars Sp « 335 306 239 312 363 


Sie a giana wanton pe lela eto 
1/ Included in overhead for convenience in allocating proportionate share to 
cotton harvesting.. 
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Table 12.~ Materials and labor used in harvesting cotton mechanically _ 


by 63 San Joaquin Valley growers, 199 
























: : “$ : 
¢: -@ San‘: Sub-Areas 3 
‘Ttem 3 Joaquin: - 3 $ West-': 3 
‘i :tunit: Valley: South : side : Central: side ‘: North : 
ca ta 0 ‘ek NS Sp eS 
Number of records ; .; 63 15 16 9 9 1, 
? 
Harvester : = | 
indle oil gale: 107 93 126 Wh 109 75 
Wetting agent sgales 5 5 hy 3 6 5 
Grease slbe ; 2 Tal hl 35 38 Lo 
* 3 | 
Tractor ? 2 | 
Fuel sgale; 809 817 836 667 979 750 
Cylinder oil sqt.e 3 Uh 39 53. he 7 38 
Oil filter eNOe 3 h 4 h 4 6 in 
Grease -glbe + 13 13 13 13 13 13 
Labor j , | 
Operating shr. : 407 Wik 27 316 479 387 
Service & repair shr. 3 75 66 8h 48 86 
Mount & dismountl/ shr. ; 26 25 27 18 31 25 
Farm shop --ghre ¢ 9 i1 6 1 1 18 
Total labor thr. : 517 516 Ginny 383 Sor 516 
3 4 | 


/ Average for cases reporting. 
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Table 13.— Number of machine-picked and hand-picked bales by grade 
at 35 San Joaquin Valley Gins, 1949 crop 











: 35 Gins ¢ eee East-side - 3 Central ~~" “West-side 3; North 


oo 26 #6 


: 
meee GANG) is 
Mache ¢ Hand— 3 


(2 Gins) 
Vache- ¢ Hand— 





Mach.— : Hand- 


Grade : San Joaquin Valleys (8 Gins) : (9 Gins) ¥ 
*Nachine- : Hand- : Vach.— : Hand- :; Wach.- : Hand- 3 


2 f g h 
sPicked.__: Picked ; Picked : Picked : Picked : Picked : Picked ; Picked : Picked ¢ Picked ; Picked ; Picked 
White & Ex.Wh.? Number ; Number : Number ¢ Number : Number : Number : Number : Number ¢ Number :; Number : Number ; Number 
eee 6h 2 5,771 : WB2 Lolo: -- 2s S587 ---3 3h: 16: 7383 --4 2 
SM ¢ 1,47) ¢ 55,858 ; 518 : 16,230 : 93 : 16,791 : 27: 2,653; 831 : 18,350 ; 5S: 1,834 
M 211,559 + 86,929 : 3,067 : 15,078 : 1,153 : 23,059 ; 433 @ 5,221 3: 6,82h : 36,161 : 82 3 7,410 
SLM 227,431 ¢ 52,134 : 7,090: 8,583 + 5,002 2 15,872 $ 2,012 : 2,826 : 12,611 3 215033 : 716 3 35820 
LM 213,26h + 13,87) : 2,869 2 1,600: 3,856: h,311: 9013 9033 h,655 2 hy719¢ 1,003 ¢ 2,32 
Sco ¢ 2,658 + 3,2hh 3 ee ee a ae ee ee 135 Gos “Sil g Sib @ “4m0 
GO See 4° ams coe 29+ Bs Bri 2) She Oey. M6 6S 
Spotted $ 3 $ : ¢ : : ; : : : : 
Ge : =. 8 268 3 25+ 130: ---+¢ 59: —— 3 123 ---¢ 273 == 4 ho 
SM : 600 3: 3,530: 22 3 846 + 22 : 1,26 3 16 +: 182 3 13h ¢ oh ¢ 6% 622 
M ee Se ie 605 + 396 51 ¢ 1,676 4 62 3 185 51k s 530 3 69 ¢ 1,156 
Sim.) Gk 3 1,080 2 = 255 lth 292 3633 15 3 7% 263 265 9s FO 
LM : 177 2 968 : 65 3 22h 3 -—— 3 283; -—- 3 77 91: 151 3 2 ao 
Tinged : 2 : : : 3 3 : : : $ z 
ae + -= 3 Le --: = 3 ls: --- ; ~- $ =f mg mee =a 
SM : --- 3 73 --- 3 --- 3 --- ¢ 5 3 —- 7 --- 3 --- ¢ --- 3 --- 3 2 
M ‘ --- + 263 3 --- 3 22 : --- 20 3 —-- : —- 3 --- 3 i4 ——- § ~nie 
SLM > —— 4 Sl: —-% 232 -—+3 li —--—+¢ lt  —--¢ ls --3 15 
LM ? -—— 3 32 3 —- 3 he —= % hs wm § 5 : ——- 8 ane vm 3 19 
Gray $ : 3 $ : : $ 3 $ 3 : 3 
Gi : 12 ¢ 112 12; 107 « —- 3 --- 3 -—-- 4 lt: —-—-+¢ Ls —-{ oe 
SM * he 4 967 + 3L9 3 365 2 264 168% 54 211 : 55 ¢ 1603 <--43 63 
M $ 14% % 5,852 5 650 711 3: 136 ¢ 1,888 + Wi8 ¢ 1,008 ¢ 261 ¢ 1,h30 ¢ —- 3 817 
SLM : . 683 : 1,36 % 19k 6h : 83 3 399 3 227 3 28h ¢ 168 3 34h ¢ ya 273 
Below Grade 3 193 + 389 + 65 3 95 734 (1553 .--—4% $634 Wd 10 3 Lh 4 66 
$ t aaa: 3 2 : : : : 3 : : 
Total 62,623 ¢ 237,811 : 16,721 ¢ 50,329 4 11,421 + 68,203 + h,613 ¢ 14,178 ¢ 27,232 2 85,46 2 2,636 ¢ 19,655 
: ‘f 2 2 2 oe : : : 3 3 one. aa 
Av.Grade~Indexe 91.8 ¢ 970 ¢ 92sh 2 98.9 89.6% 97.2 89.2 s Meh s 93.3 97-73 85.8 t Mel 
: $ 3 $ 3 : $ £ 3 2 ; ; 
4 ? 2 127.67 : 142.39 : 127.97 : ¢ 143.96 : 117.20 : 136.95 


Av. Loan Values 132.52 + 142.8 3 133.9h 2 1hh.79 - 


139.65 + 135490 
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at 35 gins, San Joaquin Valley, 19)9 crop 


Table 14.— Percentage distribution of machine-picked and hand-picked bales 
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Table 15.~ Weekly grade-indexes of machine=picked and hand=picked cotton 
at eight selected San Joacuin Valley gins, 1949 crop 





Week of Gin P-L : 
harvest ESS : Hand- sDifter—; Macne-: Hend— DIPTERA, 


Mache~: Hand- one 
season tf picked; pickedsence 2/: picked: pickedzence 2/: picked: pickedzence 2, 2 








s $ _ -—— -- -- -- — -— — —— 
2nd - = 100.8 “se — 102.0 — 95.6 1Ohe3 |-8.5 
3rd \ j _ LOO.wf ne 93.6 10h eL 10.5 99 02 10.8 5.6 
th -o- 99.5 _ 100.6 103.9 ~ 33 97.1 103.8 |~6.7 
Sth ¢ 93.6 100 - 6.5 6 e3* WO03e7 Tak 98.9 103.3 —hel 
6th +. 992. 200,3 ~ F 9601 103.5 = Tel 99.0 101.3 |+2.3 
7th : 85.3 97.6 -12.3 9549 0267 =: Tat 96.8 102.3 |-5.5 
8th : 87.5 99.8 ~12.3 98.69 - W0ba3> ~ Fah 96.0 10168 |-5.8 
9th $ 85. ely 95 67 -10.3 $332 99 02 = 6.0 93 99 of 5 ol 

10th : 86.7 9.7 -— 8.0 90.0 96.0 = 6.0 95 05 9923 -3.8 
ith »s 83.5 88.0 = k.5 90.2 9545 = 503 (9505) (98.2) +2.7) 
12th : 7923 85.9 - 6.6 86.0 91.8 - 8.8 95 olt 97-1 |-1.7 
13th : (Thie2) 83.5 - 963 88 .6 95 ol ba 6.8 90.1. 98.8 (8.7 
14th : 68.0 8.8 -16.8 81 oF 85 5 bs 3.8 91 9 9602 23 
Ith 2: — C2 ag am 1909. 82.5 = 2.6 8769 9503 Tol 
16th :— 719 9 _ 76.8 85.3 ~ 8.5 86.2 9203. Gel 
17th 3 ot 7838 bers 76.0 88.1 12.1 82,1 (90.0) =, 
18th 3 iad 8369 ie —< sa _ — — pene 
Week of GinE-  ¢ Gin B-6 : Gin S-7 | 
harvest +: Pache-: Hand- :bifter—: bach.—; Hand— zbifter—: Mache—: Hand- :Differ— 
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1/ First week begins Sent. lls eighteenth week ends Jans lhe 
2/ Minus sign indicates machine below hand. 
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Table 15.- Weekly prade-indexes of machine-picked and hand—picked cotton 
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1/ First week begins Sept. 113; eighteenth week ends Jan. ih. 
2/ Ninus sien indicates machine below hands plus sign indicates hand below machine. 
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Table 16.— Grade-index numbers and 1949 government loan values of 
1 1/16-inch upland cotton, 1949 crop, California 
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Colors 
Grades + White or : : : Yellow 
‘Extra White: Spotted : Gray ¢ Tinged : stained 
$ Indexes a. 
Good Middling (GM) ; 105 101 93 an 86 
Strict Good Niddling (SGM) ? 10 99 91 91 81 
Middling (M) : 100 93 8h 82 73 
Strict Low Middling (SLM) : 9h 83 75 75 “= 
Low Middling (LM) ; 85 75 -- 68 a 
Strict Good Ordinary (SGO) ? 76 ese’, ~ ~~ ~ 
Good Ordinary (GO) 4 70 —_ — a — 
; (Below grades=60) 


1949 loan values (cents per pound) 2/ 
30.148 28 633 26.58 21.58 17.98 
30.23 28.23. 26623-2028 178 
29.83 26 28 25 238 18 143 15.73 
-27.98 20.58 20.18 15 58 ae 
22 .88 16.58 aroneth 1328 --- 
16.58 gas lacs oe, kes 
(Below grade 2/) 


Good Middling (Gi) 

Strict Good Middling ae 
Middling (i) 

Strict Low Middling (SLI) 
Low Middling (LM) 

Strict Good Ordinary (SGO) 
Good Ordinary (GO) 


" se 86 20 4c 08 08 86 ce te 
Hw 
Loe) 
lee) 
WW 





As used by the Cotton Branch, Production and Marketing Administration, 
Bakersfield, California. These indexes are used by the Cotton Branch 
in its periodic quality reports. 
2/ Computed from Cotton Bulletin 1, and amendments, Commodity Credit Corporation, 
™ Production and Marketing Administration, August 16, 199. 
-3/ No government loans are made on below-grade bales. In this study, below-grade 
~ cotton was assumed to have an average value of 11.8) cents per pound or 1665 
points below Middling White, 15/16-inch staple length. 
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